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A NEW SPECIES OF THE NEMATODE GENUS STREPTOPHARA- 

GUS. 


By P. A. Maplestone, D.S.O., M.B., Ch.B., D.T.M. 


(From the Hookworm Research Laboratory, School of Tropical Medicine 

and Hygiene, Calcutta.) 


The worms about to be described were obtained in large numbers 
from the stomach and intestines of a small gibbon monkey {Hylobates 
hoohch), that died in the Calcutta Zoo. 

The worms are pearly white and semitransparent and the oesoph- 
agus, which is deep brown in colour, can be easily seen with the naked 
eye. They are slightly more attenuated anteriorly than posteriorly. 
There are distinct transverse striations on the cuticle, and lateral flanges 
are absent. The cephalic cuticle presents an asjmimetrical expansion, 
and the cervical papillae arc correspondingly as)mimetrically placed, 
the more anterior one being about opposite the junction of the pharynx 
with the oesophagus, and the more posterior one behind the nerve ring. 



Text-fio. l.—Slreptopharagiig magnm, n. sp. a. Anterior end, ond-on view. h. An- 
terior end, dorso-ventral view. c. Anterior end, lateral view. 


The mouth is roughly hexagonal in shape (figi la), with its greatest 
diameter dorso-ventral, and it is bordered by two lateral lips ; each lip 
beam three papillae, sub-dorsal, lateral and sub-ventral. On each side 
of the mouth there are three teeth with single cusps directed inwards ; 
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they arise from just within the anterior end of the chitinous pharyM, 
and they are separated dorsally and ventrally by a notch in the chiti- 
nous mouth opening. The worms differ in this respect from S, armatus^ 
which has small teeth in these situations. The pharynx is tWck-walled, 
and it has fine transverse striations throughout its length ; a little behind 
the middle of its length it has the characteristic half spiral turn (figs, lb 
and Ic). The anterior opening of the pharjmx is somewhat wider than 
the lumen of the pharynx itself ; this increase in diameter is brought 
about by two “ terraces,” which encircle its opening, and which in op- 
tical section have the appearance of two right-angled steps (figs. 16 
and Ic). The oesophagus is composed of two distinct portions ; an ante- 
rior short muscular portion, which is dumb-bell-shaped owing to anterior 
and posterior expansions with a constriction about its middle ; and a 
longer posterior glandular portion, which gradually enlarges from before 
backwards. It joins the intestine by a rounded end, which has no trace 
of bulbar enlargement. 



Text-biq. 2 . — Sireptopharagus magnua, n, sp. o. Tail of male, lateral view. b. Tail 
of male, semi-lateral view. The caudal ala on tho right side is rolled 
inwards and looks narrower than the ala on tho left. 

Male , — The males are from 46 mm. to 55 mm. in length, and 0*093 
mm. in greatest diameter, and they terminate in two or three spiral 
twists. The tail ends in a cuticular point, and there are broad symmetrical 
caudal alae, marked on their ventral surfaces with interrupted longi- 
tudinal striations (figs. 2a and 26). The alae are supported by five pairs 
of typically drumstick-shaped pedunculated papillae. One pair of papil- 
lae is situated about half-way between the tip of the tail and the cloaca, 
two pairs are just in front of the cloaca, and two more pairs are further 
forward. No small papillae could be made out near the tip of the tail. 
There are two thin spicules of unequal length, which end in a sharp 
point, and the gubernaculum is asymmetrical, having the longer arm 
on the side corresponding with the longer spicule (fig. 26). 

Female , — The females are from 70 mm. to 95 mm. in length with a 
maximum thickness of 1*36 mm. The tail is straight and it ends in a 
short cuticidar point (fig. 3). The cuticle extends inwards from the 
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anus foiming a funnel-shaped rectum about 0*3 mm. in length ; it is 
fluted at its junction with the gut, and in optical section it presents a 
striking appearance, as at first sight the thick diverging walls look like 
two spicules (fig. 3). Just behind the anus there is a strong fan-shaped 
transverse muscle whose state of contraction probably accounts for the 
difierent appearances of this area seen in different specimens. 



Tfxt fig. 3. — Tails of two females of Sireptopharagvs magnus showing different appear* 
ance of the post anal portions of the worms. 


ooimm 


The vulva is small and inconspicuous, and it opens about 20 mm. 
from the anterior end of the worm ; in some specimens two small papillae 
could be made out, situated one behind the other a short distance in 
front of the opening. The vagina is not markedly muscular, and it is 
3 mm. to 4 mm. in length ; it pursues a posterior course and terminates 
by dividing into two uterine tubes, which at first both nm posteriorly, 
but one branch eventually turns forwards and ends in an ovary a little 
behind the middle of the oesophagus, and the other branch continues 

its posterior course to end in its ovary behind 
the anus. The two uterine branches are wide 
simple tubes closely packed with eggs. The 
eggs have thick, smooth shells, they are oval 
in shape and have a slight thickening encir- 
cling each pole, which gives them a slightly 
quadrangular appearance in optical section. 
They are 36-40(ji in length and 20-22p. in 
breadth, and they contain embryos (fig. 4). 

According to Baylis (1923) there are four species in the Genus Strep- 
topharagus, viz., S. armaius Blanc, 1912, S. pigmeniaius (Linstow, 1897). 
S, numidicus Seurat, 1917, and S. hudanensis Baylis, 1923.^ 

Froin the table of dimensions of these different species given by Baylis 
(1923), it is obvious that the worm under discussion is quite distinct 

^ (1^26) in a review of the genus has created two additional species, 8* in- 

termediue and 8, baylm ; these are however quite distinct from <8f. magnus. 



Tjcxt fig. 4.— Egg of Sirepto^ 
pharagus tnagvus, n. sp. 
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from all but S. pigmeMatus, and if due allowance is made for the larger 
size of the females in the writer’s material the difference between these 
two worms is so slight as to be practically negligible. There are other 
points of difference than that of size, however, which it is considered 
justify the erection of a new species under the name Streptopharagus 
magnus. 

In Linstow (1897) the figure of the anterior end of the worm shows 
it to be thickly stippled with pigment, whereas the present species is 
quite free from such dots, being of exceptional whiteness and trans- 
parency. The same drawing of Linstow shows the cephalic expansion 
to be symmetrical, whereas the same structure in ;S. magnus is distinctly 
asymmetrical. Linstow states that the male “ bursa ” of S. pigmen- 
talus is asymmetrical whereas in S. magnus the alae are of the same size. 
In the female, Linstow says the vagina is very muscular, and he shows no 
cuticular point at the end of the tail in S. pig^nentatus^ while in S. magnus 
the vagina is a rather delicate tube, and there is a short point composed 
only of cuticle at the end of the tail, in both sexes. Other less striking 
differences are the considerable coarser transverse striations in S. magnus^ 
and the relatively greater length of the oesophagus in this species. 

The measurements of S. magnus arc given below, and so as to make 
them readily comparable with the other species of the genus, the same 
headings as those given by Baylis (1923) are made use of. 

Male. 1 Female. 

56 
0*93 
0-49 
8-10 
0-90 
0-65 

0*33 

0018 

L. 5-0 
E. 0-76 
0-0()4 


(All me^uremeuts except thoae of the ova are in millimetres.) 

Type-specimens of Streptopharagus magnus, n. sp. have been placed 
in the Indian Museum, Calcutta. 


Length (maximum) 

Thickness (maximum) 

Tail, length 

Distance from ant. end to cud of oe sophagus 
„ „ „ „ „ ant. div. of oesophagus 

„ „ „ „ „ nerve ring . 

,, „ „ ,, „ excretory pore 

.. M „ „ „ end of pharynx . 

Cuticular striations, distance apart 
Spicules, length ....... 

Accessory piece, length . ... 

Vulva, distance from anterior end 
Vulva divides total length in proportion of (roughly) 
Ova, measurements 


4: 15 
r36— 40(Jt 
i X 
L20~22[x 
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THE STOMACH OF PALVDOMUS TANSCHAURICA (GMELIN). 

By R. V. Seshaiya, Mahant’s High School, Tirupati. 

This paper deals with the structure of the stomach and the style 
sac in Paludomus tanschaurica (Gmelin)^ and I give below the results 
of my investigations. I have also added a few comparative notes on the 
forms in which the structure has been investigated by previous authors. 
My best thanks are due to Dr. H. S. Rao of the Zoological Survey of 
India, Calcutta, for the correct identification of the species, and to Lt.- 
Col. R. B. Seymour Sewell, Dr. Baini Prashad and Dr. P. H. Gravely 
for suggestions and criticisms. Lt.-Col. Sewell was also kind enough 
to draw my attention to some of the papers cited in the list of references. 

In recent years several papers have appeared on the crystalline 
style and the associated structures of Gastropods, and lists of the genera, 
which have a crystalline style, have been published by Robson (11) 
and Mackintosh (5), but neither of the authors mention Paludomus 
Swainson in their lists. In the family Melaniidae (=Tiaridae), to which 
Pcdudmnus belongs, a crystalline style has been recorded in the genera 
Melania, Bythoceras and Nassopsis. Mackintosh in the paper cited 
published a figure of the stomach of Melania, and stated that the condi- 
tion is typical and that the crystalline style is lodged in the anterior 
chamber of the stomach, but gave no details of the structure. Moore (6) 
had earlier made passing reference to the stomachs of Bythoceras and 
Nassopsis, but he also did not deal with the anatomy in detail. 

In describing the structure of the stomach of Paludomus it will be 
useful to indicate the general course of the alimentary canal. The 
oesophagus is a narrow tube, about 15 mm. in length ; it runs in a fairly 
straight line, and, passing ventral to the stomach, opens into it on the 
ventral surface slightly to the left of the middle line. The intestine, after 
leaving the stomach, forms a loop over the anterior part of the stomach, 
and then passes towards the posterior portion where it turns roimd to 
be continued into the mantle cavity. It thus forms a double ( 0)-shaped) 
curve, and the anterior portion of the stomach lies under the first part 
of the curve. The liver or the hepatopancreas does not extend to the 
dorsal surface of the stomach, but lies below the stomach and along its 
right, left and posterior margins. 

Externally the stomach is marked off by a slight constriction into an 
anterior and a posterior portion. It is about 10 mm. long, and its poste- 
rior portion, which is slightly the longer of the two, is about 5-5 mm long. 
The oesophageal opening into the stomach has already been mentioned ; 
the openings of the ducts of the hepatopancreas are two in number and 
are on the ventral surface in close apposition near the oesophageal opening. 
The intestine starts from the junction of the anterior and posterior cham- 
bers of the stomach, more towards the dorsal surface. 


synonymy of the species see Preston, H. B.— fawn. Brit. lid. Freshw. 
JfoW., p. 47 (1916). 
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The anterior chamber of the stomach is thimble-shaped, and its 
walls, owing to a thick investment of connective tissue on the exterior, 
are fairly thick except in the region of the termination of the style sac. 
This chamber lodges the crystalline style and may, therefore, be termed 
the style sac. The style sac is thus only a diverticulum of the stomach 
proper, and the termination of the style Ijdng inside it can be distinguish- 
ed externally as a translucent area on the stomach wall. The cavity 
of the anterior chamber, which is roughly of the shape of the contained 
style, is club-shaped. The inner surface is brownish, shining, and ap- 
pears smooth to the naked eye. The style sac opens by a circular opening 
into the stomach proper, and this opening bears on the pyloric side 
two projections lying almost opposite one another. Between the pro- 
jections is a transverse slit, which connects the pyloric portion of the 
stomach with the opening of the style sac, but there is no well developed 
pylorus lying alongside the style sac in Paludomus. The connection 
between the pylorus and the style sac is thus confined to the region of the 
opening of the style sac and does not extend along the whole length of the 
latter, as has been described by Robson in Hypsobia (10) and Paludes- 
trina (11). On the pyloric side running along the whole length of the 
style sae is a ciliated groove which is in commmiication with the cavity 
of the sac throughout its entire length. It opens posteriorly along with 
the opening of the style sac and forms the slit-like connection between 
the opening of the sac and the pyloric region of the posterior chamber 
of the stomach. Comparing this condition with the forms in which the 
pylorus and the style sac are in communication for a considerable distance, 



Tbxt-fio. 1. — ^The stomach of Pahidomua tanechaurica dissected out and viewed from 
the ventral surface. 6. o., openings of the hepatopancreatic ducts; 
cent., central portion of the dorsal wall ; int., intestine ; oe., oesophagus ; 
post. St.; posterior chamber of the stomach ; st. s., style sac. 


the groove is to be considered as a result of the separation of the style 
sac from the intestine. Anteriorly the groove turns to the anterior 
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wall of the style sac where it is in communication with a transluscent, 
circular area in which the anterior end of the style appears to be held. 

The style is flexible and club-shaped, about 4-6 mm. long. It is 
thicker at its anterior end, and tapers towards the posterior which is 
directed into the gastric portion of the stomach. It is usually of a dis- 
tinct brownish colour, but is often much paler. The structure of the 
style is the same as in other Gastropods. 

The posterior chamber of the stomach forms the gastric portion 
proper, and is, as noted above, slightly longer than the anterior chamber. 
It bears on its right margin a lateral protuberance, while its dorsal wall 
on the inner surface has 40-50 ridges, which for the most part run trans- 
versely. The central part of the ventral wall has a number of 
conspicuous folds which may be designated as the gastric folds. The 
folds are three in number, an inner, an outer, and a less prominent 
lateral fold. The central or inner fold is broader and rounded in its poste- 
rior portion and tapering in the anterior portion. The outer fold is 
much narrower than the inner fold, and runs as a ridge round the inner 
fold along the left, posteriorly and partly on the right side. Between 
these folds runs a gutter-like structure, while a shallow groove lies along 
the right margin of the inner fold. As a result of these folds the cavity 
of the posterior portion of this chamber becomes much less deep than 
that of the anterior part. The lateral fold runs along the left margin 
of the ventral wall of the posterior chamber, and near its anterior end 
is bent in a V-shaped manner. The V-shaped bend of the marginal 
fold is directed inwards and comes to lie a little below the openings of 
the oesophagus and the ducts of the hepatopancreas, which on opening 
the stomach are seen to lie near the commencement of the gutter between 
the inner and the outer folds. The gutter thus forms a continuation of 
the oesophageal cavity, but its epithelial lining is of a different type 
from that of the oesophagus. The function of these folds appears to help 
in the thorough mixing up of the contents of the gastric chamber. In 
transverse sections of the posterior chamber the food contents are found 
lying between the inner and the outer folds, and in the living aninal 
these appear to be worked into the gutter by the cilia of the epithelium 
lining the folds. The openings of the oesophagus and the ducts of the 
hepatopancreas are, as has been noted already, in close proximity, and the 
food material and the secretions from the hepatopancreas are apparently 
mixed up and directed into the gutter by the cUia mentioned above. 
Similarly the marginal fold appears to prevent the food from passing 
directly into the anterior portion of the stomach. From the gutter the 
food is later passed into the anterior end of the stomach where it is sub- 
jected to the action of the free end of the crystalline style. 

In the lower portion of the central gastric fold the epithelium of the 
stomach develops a cuticular investment which forms the “ gastric 
shield.” This shield, on dissection, is found to lie on the ventral wall 
of the stomach in contact with the lower portion of the inner gastric 
fold, and appears as a glassy, transparent structure of the consistency 
of cartilage. It is about 1*6 mm. long and 0-6 mm. broad, and extends 
to nearly the opening of the style sac. Viewed from above it appears 
concave and fits in between the right margin of the stomach and the lower 
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portion of the inner gastric fold ; it does not extend to the dorsal wall» 
Lying between the inner gastric fold and the margin of the ventral wall 
of the stomach it forms a trough-like cavity into which the free end of 
the style can be worked. In favourable sections I have observed the head 
of the style surrounded by gastric contents lying against the gastric 
shield. 



Tbxt-fig. 2. — A figure of the dissected stomach of Paludotnns tanschavrica. Tlie 
style sac is not shown. openings of the hepatopancreatic ducts ; 
c., cuticular region of the dorsal wall ; c./., central fold ; c. rj., ciliated 
groove ; gr L. gutter between the folds ; gr, 2,, shallow groove in the 
central fold ; gastric shield ; m.f., marginal fold ; oe. 

oesophageal opening; o./., outer fold; post, st, posterior chamber 
of the stomach ; r., ridges on the inner surface of the dorsal wall ; al., 
slit of communication hetweon the openings of the style sac and the 
pylorus ; v, f,, V-shaped bend of the marginal fold. 

Histology. — The wall of the stomach is lined by ciliated epithelium. 
The ciliated epithelial lining in the region of the folds is placed over 
specially raised areas, and is well developed with large cilia projecting 
into the cavity of the stomach. Towards the anterior end the central 
fold becomes narrower, and acquires a thick, cuticular lining which is 
continued along the right margin and forms the gastric shield. The 
cells underlying the cuticular investment are devoid of cilia. The re- 
gion opposite that of the gastric shield is also covered with a cuticular 
lining, but this is not so thick as that of the gastric shield ; it extends 


11 


1929.] R. V. Sbshaiva : Palttdomua tanschaurica (Gmeltn). 

over the major portion of the lower part of the posterior chamber. Ex- 
cept in the cutioular region tiie dorsal iimer surface of the stomach 
shows ridges, running transversely for the most part. In longitudinal 
sections these ridges are seen as folds, each of which is roughly conical 
with a rounded apex. The epithelial cells covering the folds are ciliated, 
but the cilia are not so numerous as those on the gastric folds described 
already. Similar folds are present in the regions of the openings of the 
oesophagus and the ducts of the hepatopancreas. 

The entire stomach is lined by ciliated epithelial cells except in the 
region of the gastric shield and the cuticular investment described above. 
The cells of the gastric folds are narrow, columnar cells with well de- 
veloped cilia, and ate densely crowded. The cilia are less than a quarter 
of the length of the cells, and do not form an even coating as in the case 
of the style sac epithelium. 

The region of the openings of the oesophageal and hepatopancreatic 
ducts is, as noted already, characterised by the presence of conical 
folds. The cells forming these folds are large and possess prominent, 
oval nuclei. The cells are broader than those of the general epithelial 
covering and have fewer cilia. The function of these folds appears to 
be glandular as some of the cells are filled with a clear secretion. 

The cells underlying the gastric shield are devoid of cilia, and ap- 
parently secrete the gastric shield. The shield, when viewed in sections, 
shows faint striations corresponding to the outlines of the cells under- 
lying it. The cells on the right side of the gastric shield are narrow, 
columnar and devoid of cilia, and have a cuticular covering. The cells 
further have a characteristic black pigment similar to the one noticed 
by Robson (11) in the case of Paludestrina. 

Ciliated cells are also present on the projections bounding the region 
of communication between the pylorus and the style sac. The epithe- 
lium of the style sac consists of columnar cells of strikingly uniform 
size and shape. The cells are longer than broad, and each cell has a 
single nucleus. Mackintosh (5) mentions two in the case of CrepiduUi. 
The cytoplasm in the upper portion of the cells is densely granulated. 
The cilia on the surface form a imiform coating along the entire inner 
surface of the style sac, and all the cilia are of the same length, being 
about one-third the length of the cells themselves. 

General. — The chief feature of the stomach of Palvdomus is the nature 
of the connection between the pyloric region of the stomach and the 
style sac. A slit-like connection between the pylorus and the style sac 
has been described by Robson in Hypsobia (10) and Paludestrina (11). 
In Palvdestrina there is a well developed pylorus from the anterior 
extremity of which the intestine is given off, while the opening of the 
style sac lies parallel to it and in the same plane. Further the style 
sac and the pylorus are in communication by a “ narrow slit extending 
down the whole of their length.” In Paludomus on the other hand a 
well developed pylorus is absent, and the slit-like communication is 
confined only to the region of the opening of the style sac, which in this 
case is reduced to a transverse slit. The separation between the pyloric 
and caecal elements of the stomach in Paludonms is much greater than in 
Paludestrina. 
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In genera like TurriteUa and Pterocera the style sac is separated from 
the intestine, while in FissureUa and Cyclostoma a style is found in the 
intestine itself. Forms like Hypsobia and Paludestrina are intermediate 
between these two types as there is a separate communication between 
the style sac and the pylorus. The condition in Palttdomus appears 
to be more specialised than in Paludestrina as there is almost a complete 
separation between the style sac and the intestine. The course of evolu- 
tion appears to be one of progressive separation between the slyle 
sac and the pylorus from one of primitive union, and Pcdudomm appears 
to supply the last link in the series. The transverse slit-like communi- 
cation between the style sac and the pylorus in Paludomus is merely 
the termination of the ciliated groove, and this may be taken as an 
additional argument for the hypothesis that the ciliated groove is the 
result of the separation between the intestine and the style sac. 
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Intboduotion. 

The present paper ^ is the result of my investigation of the material 
collected by me from several parts of Travancore mainly during 1926-27. 
The most favourable time of the year for making collections of earth- 
worms in this part of the country is immediately after the South-West 
and the North-East monsoons, i.e., during July-August and November- 
December respectively. Consequently it was not possible to visit more 
localities than the few that I did. Nevertheless, judging from the new 
forms encountered, the results are encouraging and indicate forcibly 
the fact that, though a large number of forms have already been recorded 


1 Thesis accepted for the degree of Doctor of Science of the University of M^ras* 
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from this part of India, our knowledge of the Oligochaete fauna of this 
interesting region is still far from complete. 

The first account of Oligochaetes from Travancore is by Miss S. M. 
Pedarb in 1897 (7). Practically very little was known till the publica- 
tion of the valuable papers by Dr. Michaelsen in 1910 and 1913 (9, 10). 
Dr. Stephenson has since described several forms from this region from 
material sent to bitn by the authorities of the Indian Museum at Calcutta, 
and by the Zoological Survey of India, and a complete account of forms 
up to 1923 was published in that author’s volume on Oligochaeta in the 
“ Fauna of British India ” (20). 


Among the points of interest in the aquatic oligochaetes dealt with in 
the present paper may be mentioned the discovery of a new genus of 
Naididae and the discovery of diffuse production of sexual cells in Aeolo- 
aoma travanoorense Aiyer. 

Our present knowledge of the terrestrial oligochaetes of Travancore 
extends to 49 species as follows ; — 

(Species marked by asterisks have been recorded by the writer.) 


Fam. Moniligastridae. 

Moniligaster deshayeai E. Perr. 

„ perrieri Mich. 

Drawida barweUi Bedd. 

* „ „ var. imperiusa Steph. 

,, ghaienais Mich. 

„ pdlwida var. p^lida Mich. 

* „ „ f. typica Bourne. 

„ travancorenaia Mich. 

,, achunkari Mich. 

* „ circumpapillaiuSf sp, nov. 

Fam. Megascolecidaf'. 

PluteUua Umidua (iogn. 

* „ variabilia, sp. nov. 

* Pontodrilua bermudenaia Bedd. 

* Woodtvardiella kayankulamenaia, sp. nov. 

* MegaacoUdea chengaiinurea, sp. nov. 
Notoacolex ponmudianua Mich. 

„ tenmaiai Mich. 

* M „ var. ghalenaia, nov. 

* „ peermadenaia, sp. nov. 

* „ travancorenais, sj). nov. 

* „ minimua, sp. nov. 

Megaacolex eunephroa Cogn. 

„ insignia Mich. 

„ konkanenaia Fedarb. 

,, pumilio Stoph. 


Megaacolex ratua Cogn. 

,, travancorenaia Afich. 

* „ var. proboacidea, 

nov. 

,, irivandranua Steph. 

* „ auricalaia, sp. nov. 

„ avicndat sp. nov. 

* „ peermadenaiBi sp. nov. 

* „ kumilienaia, sp. nov. 

* „ polytheca var. uniguua, nov. 

Pheretima bicincta (E. Pew.) 

„ travancorefiaia (Fedarb). 

„ irivandranua Steph. 

* „ taprobane Bedd. 

Octochastus ailkeni (Fedarb). 

„ piiinyi Mich. 

Dichogaater affinia Mich. 

,, biodaui Mich. 

„ malayana Horst. 

„ travancorenaia Fedarb. 

OcTterodrilua occidenialia Kisen. 

* Malabaria biproaUUa, sp. nov. 

Eudrilus eugeniae Kinb. 

(iordiodrilua travancorenaia Mich. 

Fam. Luinbricidae 
(ilyphidrilus annandalei Mich. 
/Jelodrilus foeiidita St<‘ph. 


As a result of the present investigation the genera WoodwardieUa, 
Megascolides, and the recently discovered Ocnerodrilid genus Malabaria 
are now known to be represented in this region each by a new species. 
Three new species and a new variety of Notoscolex were found, while 
of Megascolex, which is already well represented, 4 new species and 2 
new varieties are described. PlvteUus and Drawida each gain a new 
species. It is also interesting to note that Pheretima taiprobane, widely 
known from other parts of the world including Ceylon, is now recorded 
from India for the first time. 

Among the structural peculiarities noted in the specimens of the 
present collection special mention may be made of the retractile proboscis 

i> 2 
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in a variety of Megascolex travancorensis and the glands in connection with 
the vas deferens in Moniligaster deshayesi. 

I wish. to take this opportunity to express my deep gratitude to Dr. J. 
Stephenson of the University of Edinburgh for the very kind and most 
helpful suggestions he has so generously given me from time to time 
during the progress of this work, I have also to thank Dr. W. Michaelsen 
of Hamburg and Dr. E. Piguet of Geneva for their kindness in sending 
me some of their valuable monographs. 


Family Akolosomatidae. 

Genus Aeolosoma Ehrbg. 

Aeolosoma travancorense Aiyer. 

(Plate I, fig. 1.) 

This minute worm described by me in 1926 (2) from specimens ob- 
tained from a tank in Trivandrum has since been found to occur in tanks 
at Chirayinkil and Nagercoil. The specimens from the two latter locali- 
ties were found living in minute tubes curved like the arc of a circle. 
The tube is made of a thin layer of mucus to which the worm’s excreta 
and debris are attached. 

In most of the present specimens, there are, scattered on the body, 
especially towards the hinder part, a small number of colourless oil 
globules. 

Sexual reproduction , — A number of sexual specin cns were obtained 
from the sample of mud from Nagercoil in May, 1927. These were 
subjected to careful examination under the rm’croscope. No specimen 
was sectioned since even the fully mature worms were transparent 
enough to allow the internal organs to be studied. Before dealing with 
the reproduction in this species I shall quote below from Beddard’s 
monograph what is already known about the genital organs of this 
genus : — 

“ D’Udekkum, Maggi and Stoic appear to have investigated the same 
species, viz,^ A. hemprichi and A. quaternarium. The testis is median 
and unpaired and lies in the fifth segment ; the ovary occupies a cor- 
responding position in the sixth segment. There are no sperm ducts ; 
the nephridia, particularly those of the sixth segment, which is slightly 
different in structure from the rest, serving as conduits of the sperm. 
The ova, which are few and large and apparently undergo amoeboid 
movements, escape by a large pore on the ventral surface of the sixth 
segment. The spermathecae are small oval sacs, one to three pairs 
occupying segments III-V. At the epoch of sexual maturity a clitellum 
is formed, which is figured by Stoic as limited to segments V-VII ; it is 
only developed on the ventral side of the body.” 

Clitellum . — The first point that is worthy of note in connection with 
sexual reproduction in the present species is he entire absence of a 
clitellum, 
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Male cells . — In mature individuals large numbers of sperm morulae 
and clusters of ripe spermatozoa are present throughout the body cavity 
and float about freely in it. In specimens less advanced '^in sexual 
maturity sperm morulae occur mostly in the intestinal region, though a 
few are seen floating about in the oesophageal region. In maturing 
individuals undergoing fission at the same time (several of the sexual 
specimens examined were also dividing asexuaUy) morulae are seen 
mostly in the posterior individual. 

Careful examination of a number of specimens convinced me of the 
absence of a testis. The presence of morulae in large numbers in the 
intestinal region of maturing individuals led me to look for male cells in 
the coelomic epithelium of this region. Several days were spent in the 
search for specimens showing the production of male cells. Four such 
individuals were at last found from which the following facts were made 
out. Three of the specimens were single individuals and one was just 
prepariog to divide by fission. 

The contractile dorsal blood vessel, which in the oesophageal region 
is only as wide as the oesophagus, is in the intestinal region wider Qian 
the gut. Under pressure of the cover slip and especially during the con- 
traction of the body the vessel looks very much wider than the intestine. 
The wall of this vessel is composed of long, extremely thin, fusiform 
cells which appear as little thickenings here and there in the otherwise 
uniformly thm wail. In the four specimens referred to above the wall 
of the dorsal blood vessel had produced in the intestinal region behind 
the stomach a number of conspicuous oval or rounded finely granulated 
uninucleated cells (Plate I, fig, 1). Such cells were also present but much 
less abundantly in the wall of the dorsal vessel in the oesophageal region. 
These are the spermatogonia or male cells. While a few male cells were 
seen floating in the body cavity, a large number of them, together 
with the early morula stage, were attached to the wall of the blood- 
vessel. It appears, therefore, that the spermatagonia become multi- 
nucleate prior to detachment from the wall of the vessel and that the few 
male cells found in the body cavity are the ones torn forcibly from it 
by the pressure of the cover slip as water is drained off from beneath it. 
A few free morulae were present in the body cavity in these specimens 
but very few or no fully-developed spermatozoa. The production of 
male cells Vas not observed in any other part of the body. 

A sperm sac is absent. This is in correlation with the absence of 
septa and the diffuse production of male cells. 

There are no special ducts for the passage of the sperms to the out* 
side. The spermatozoa probably escape by meai]^ of the nephridia 
but I did not notice any actually passing through tltiem. 

Ovary and ova . — 1 did not notice an ovary in any of the numerous 
specimens examined. In fully mature individuals there is a single large 
ovum (text-fig. la) filled with spherical yolk granules on the ventral side 
of the stomach in segment V. The ovum extends from the setal level of 
segment V, to the setal zone of segment VI and in one specimen measured 
iSOp. long and 54r(X wide. There is a clear circular yolk-free space in 
the centre which is occupied by the large rounded nucleus with a distinct 
nucleolus. Attached to the anterior end of the large ovum is a cell much 
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smaller in size and free from yolk granules. In half mature individuals 
two translucent (groundglass-like) cells are seen one behind the other 
on the ventral side of the stomach in segment V. Each of these is about 



Text-1?"iq, 1. — Aeohsu^na iravancxireunte : a., ovum with accosaory cell ; 6., Ciliato 

parasite x ca, 350 ; c., the same showing megaiiuclcus, x ca. 350. 

the same size as the anterior cell referred to above. These two cells 
can be nothing else than oocytes. In all probability only two oocytes 
are produced, the hinder one developing into the ovum and the anterior 
one remaining as an ‘‘ accessory/’ “ nutritive ” or “ nurse ” cell. 

Oviducts are not present and the escape of the large ovum to the 
outside must be by the rupture of the body wall. No pores were noticed 
on the ventral side of segment V or VI. 

Spermathecae are not present. 

The points observed may be summarised as follows : — 

1. A clitellum is not developed. 

2. There is no testis. Male cells are produced from the wall of the 

dorsal blood vessel. There is no sperm sac. The morulae 
develop in the body cavity. There are no special genital 
ducts for the escape of the spermatozoa. 

3. Ova are produced from the ventral body wall in segment V. 

There are no oviducts. 

4. Spermathecae are absent. 

This species presents important differences from the two species 
A. hemprichi and A. quaiernarium whose reproductive organs have so far 
been investigated. The absence of a clitellum and localised male gonads 
and the absence of spermathecae are undoubtedly important differences 
in the species of a genus and perhaps of sufficient importance as to 
justify its splitting into subgenera, but nothing definite can be said on 
this point till the sexual organs of the other Indian species of the 
genus have been worked out. A. kashyapi and A. bengalmse are both 
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common in Travancore and when sexual specimens of these become 
available they will be studied and described. 

Stephenson (19) has previously described a similar kind of diffuse 
production of male cells in Chmtogaster orimtalis. At the end of his 
paper Stephenson remarks, that this condition, which is not tmlike 
that of the Polychaeta, represents a regression, and not the persistence 
of a primitive state, may be taken as certain.’’ This may be true of the 
genus Chaetogaster whose ectoparasitic and commensal habits have 
brought on numerous modifications in its body structure. On the other 
hand in Aeolosoma the condition can be regarded only as the persistence 
of a primitive state. 

Parasites. — ^An astomatous ciliate parasite (text-fig. 16, c) allied to 
Anoplojphrya was present in the stomach of several individuals, as many 
as seven occurring in the stomach of a single specimen. The parasite is 
ovoid in shape and 200-226(jl in length. The cilia are arranged in longi- 
tudinal rows. The long meganucleus extends from one end of the body 
to the other. Reproduction is by multiple fission, the posterior part 
of the body dividing transversely into 3, 4 or sometimes 6 oval indi- 
viduals, all of which remain attached to the parent for some time in a 
chain. Micronuclei and contractile vacuoles are apparently absent. 

Family Naidipae. 

Genus Nais Miill. em. Vejd. 

Nais pectinata Steph. 

Kottayani, 20th Aprrl 1927. Numerous specimens. 

The species was first described in 1910 by Stephenson (16) from 
specimens obtained from Spongilla carteri taken at Bheemanagar, Tra- 
vancore. The present specimens were attached to Hydrilla and other 
aquatic plants. 

External characters. — The worm is of a pale whitish colour and is 
4-6 mm. in length during life. The number of segments varies within 
wide limits. In the longest specimen examined 65 segments were counted, 
while the smallest specimen had 24 segments. 

The number of ventral setae in a bundle varies from 3 to 7, 5 being 
regularly the number in segments II to V ; Stephenson gives 3 as the 
number in his examples. 

The dorsal bimdlcs usually consist of one hair and one needle, but 
bundles composed of one hair and two needles and rarely two hairs and 
two needles also occur. The distal fourth of the needle seta (text-fig. 
2 a) is slightly sickle-shaped and an indistinct nodulus is present at the 
end of the straight portion of the shaft. Four intermediate prongs are 
present between the two outer prongs (text-fig. 2 6). 

The lengths of the setae in a few segments are given in the 
following table. (The measurements noted are in microns.) 


No. of BogmentB 

II 

m 

IV 

V 

VI 

vm 

XIII 

XXIII 

Needles . , 

Hair setae . 

Ventral orotohets 

• • • 

ik 

. • 

62 

• 9 

• • 

60 

67 
180 

68 

64 

180 

68 

62 

220 

52 

68 

200 

58 
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Internal anatomy . — There is no stomach dilatation. Coelomic 
corpuscles are numerous and are 10(i in diameter. The first nephridium 
is in se^ent YIl. 
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Tjbxt-fiq. 2 . — Nais pectiruUa : a,, dorsal needle, x ca. 1790; 6, distal endjof dorsal 
needle, more magnified ; c., penial seta, X ca. 1800 ; d., distal end of penial seta, 
more magnified ; tip of dorsal needle of Nais pectinaia var. inequalie, x ca. 3000. 

The dorsal vessel is attached to the alimentary canal along its left 
side as far as segment VI in which it crosses over to the dorsal side of 
the oesophagus. It then runs straight forwards and gives off four pairs 
of transverse commissures in segments V-II. The commissuxes in 
segment II are the stoutest and are given ofi immediately behind the 
brain. In front of the brain the dorsal vessel divides into two branches, 
a right and a left, which rim backwards along the sides of the pharynx 
and unite below it in segment II, at the level of the ventral setae, to form 
the ventral vessel. A short vessel on each side connects each of the 
first pair of transverse commissures in segment II with the corresponding 
branch of the dorsal vessel in front. 

The brain is deeply indented both in front and behind. 

Sexual reproduction. Sexual individuals were obtained in fairly 
large numbers. The clitellum extends over JV-JVII-VII-JVIII (=2-3 
segments). The spermathecae are long cylindrical sacs in segment V, 
and the single sperm sac extends backwardis to segment XII. 

As the worm becomes sexually mature the dorsal setae of segments 
VI and YII are lost. The penial setae are the modified ventral setae of 
segment Yl, 4-5 per bundle. Each penial seta (text-fig. 2 c, d) ia 68{ji 
long (never longer) with a blunt, slightly curved, tip. The tip is not 



21 


l9ii9.] K, S. P. Aiybe : Oligochaeta oj Travanoore. 

usually bifid, but sometimes a very minute indistinct prong^ repi-esenting 
the outer prong, is present. 

In fully mature individuals the alimentary canal degenerates into a 
narrow cord in front of segment XIV. 


Nais pectinata var. inequalis Steph. 

Specimens of this worm were fairly abundant in a tank in Trivandrum in July, 
1926. 

The only point on which I wish to add a note is the dorsal needle. 
The needle seta is 72(x long and has a very faint nodulus, distal to the 
middle of the shaft, beyond which is a slight sickle-shaped curve. The 
prong on the convex side of the curve is only half as long, and less than 
half as thick, as the inner prong. These two prongs could only be 
made out with the high power objective. On using the oil immersion 
lens it was seen that a webbing (text-fig. 2 e) connects the two outer 
prongs and is itself supported by two or three intermediate teeth which 
are of the same length as the prong on the convex side of the curve. 
The webbing is easily overlooked, as it is not visible when the outer 
prongs are focussed. 


Nais commiinig Piguet var. piuyabensis Steph. 
A tank at Nagerooil, lat June 1927. Numerous speoimens. 


Genus Naidium 0. Schm. 

Naidium menoni,^ sp. nov. 

Specimen's of this worm woie obtainei fr )m a tan'c at Clnr.iyin’vil in Oct 1926 
and la tor frum a lank in Trivandnim in June, 1927 along with Naidium brevUeta, 

The worm is smaller in size than N, breviseta ; single individuals 
measuring 5 mm, in length when living and chains of two individuals 
about 7 mm. The movement of the worm resembles that of N, bre- 
visda. The number of segments in single individuals or chains may 
vary between 32 and 50. 

The prostomium is slightly longer than broad and has a more or less 
rounded anterior margin. Sensory hairs are absent. 

The ventral setae begin in segment II and consist of ordinary bifid 
crotchets. The setae of segment II and sometimes of II and III are 
shorter than those of succeeding segments. In the setae of the anterior 
segments (text-fig. 3 a) the outer prong is slightly longer than the 
inner but the prongs are equal from segment X backwards (text-fig. 
3 6). As is clear i'rom the table of measurements below the nodulus is 
at the middle of the shaft in the setae of segment II, slightly distal to 
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the middle of the shaft in segment III, and distinctly distal from 
segment IV backwards. 


No. of Bogineuts. 


Distal : proximal. 


II . 

III 

IV . 

VII 

XXVIII 


20 : 20 
20; 25 
20: 30 
20 : 30 
18: 30 


The number per bundle is usually 5 in the anterior segments and 4-2 
in the posterior segments. A single specimen was found with the follow- 
ing unusual numbers : — 

Seven per bundle in segment II, 6 in III, 5inIV-V, (5 in VI-VIII, 
5 in IX-XIV and 4-^i in the jiosterior segments. 

The dorsal setae, which begin in segment II, consist of one needle 
and one hair seta per bundle, rarely two needles and two hairs or one 
needle and two hairs. The distal half of the needle seta (text-fig. 3 c) 
has a bayonet-shaped or sigmoid curve and the tip is single pointed. 
There is no nodulus. The hair is almost straight and without any orna- 
mentation. The needles and hairs of segments II and III are, Uke the 
ventral setae of these segments, shorter than those of the succeeding 
segments. The lengths (in microns) of the setae in three individuals are 
shown below : — 


Specimen 7. (Oliirayinkil) — 


No. of segments 


II 

III 

JV 

V 

VI 

IX 

XXI 

Dorsal needles 


4.5 

54 

04*8 

72 

79 

75 

72 

Hair setae . 


120 

170 

1800 

198 

198 

102 

130 

Ventral crotchets . 


45 

50 

54 

54 

54 

54 

52 

Specimen 2, (Chirayinkil) — 









No. of segments 


II 

III 

IV 

V 

VI 

IX 

XXI 

Dorsal needles 

, 

39 

52 

74 

75 

72 

60 

58 

Hair setai' . 

, 

92 

130 

144 

162 

102 

144 

120 

Ventral crotchets . 

• 

39 

45 

54 

54 

52 

40 

40 

Specimen 3, (Trivandrum) — 









No. of segments 


11 

HI 

IV 

V 

VI 

IX 


Dorsal needles 

. 

50 

03 

75 

72 

72 

75 


Hair setae . ' . 

, 

126 

102 

198 

180 

225 

200 


Ventral crotchets . 

. 

50 

54 

54 

61 

61 

01 



Internal, anatomy . — The pharynx is strongly ciliated and occupies 
segments II and III. The wall of the pharynx is attached to the body 
wall by means of muscle strands. The oesophagus extends through 
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segments IV-VI and dilates into the stomach which occupies segments 
VII and VIII. The stomachal dilatation is 
usually not so wide as the intestine behind and 
is, therefore, easily overlooked. The stomach is 
richly vascular and is covered with a thick layer 
of chloragogen cells. The inner lining of the 
stomach consists of a layer of finely granular 
gland cells, through which run narrow branching 
ducts. A short narrow ciliated portion connects 
the stomach with the wide intestine. 

Chloragogen cells begin in segment V. There 
are three pairs of septal glands consisting of 
masses of clear glassy cells, in segments III, IV 
andV. 

Coalomic corpuscles are numerous. As in 
N,- breviseta, these bodies appear black when seen 
by transmitted light and whitish when seen by 
reflected light. An average sized corpuscle 
measures 15(x in diameter. 

The first nephridium is in segment IX. 

The dorsal vessel runs in close connection with 
the alimentary canal, lying on its ventral side a 
little to the left of the middle line. It passes 
round the gut and comes to lie dorsally in segment 
VIII. There are three pairs of contractile 
diste/cnd vascular loops in segments V, VI and VII. The 
of ventral seta of dorsal vessel also gives off transverse commissures 
anterior region; 6., segments IV, III and II, the last pair (that in 
seta^ orpostciidr *8eg- U) arising immediately behind the brain. The 
nicnt ; c., dorsal needle vessel then riins forwards below the brain and 
^ emerging on its anterior side divides into two 
branches (a right and a left), which pass 
vcntrally and run backwards internal to the lines of the ventral bundles 
of setae and unite in the middle line, at the level of the ventral setae of 
segment V, to form the ventral vessel. The vascular loops in segment V 
join the ventral vessel immediately behind its formation, while each of 
the transverse commissures in front joins the anterior ventral vessel 
of the same side. The ventral vessel is non-contractile and is not at- 
tached to the alimentary canal. 

The brain is widely indented both in front and behind. 

Asexual reproduction was noted in several individuals and yj avus 
found to vary between 22 and 24. In one specimen vj was 28. Seven 
segments are always intercalated in the budding zone at the anterior end 
of the posterior individual. 

Naidium breviseta Bourne. 

The following notes may be added to supplement my account (1) 
of this species : — 

In the specimens obtained from Trivandrum in 1926 the prostomium 
is longer than broad with a blunt apex and is not drawn out into a 
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proboscis. The specimens collected later from Trivandrum, Kovilam and 
Chirayinkil possess a distinct mobile probescis as in the various species 
of the genus Pristina. 

I stated in my previous account that there is no stomach in this 
species. On examining the recently obtained specimens and com- 
paring these with the new species described in this paper, I find that this 
species also possesses a stomachal dilatation in segments VII and VIII. 

The dorsal vessel which occupies the same position as in V. m^noni 
comes to lie dorsally in segment VII. There are three pairs of contrac- 
tile vascular loops in segments V-VII, and non-contractile (or slightly 
contractile) transverse commissures in segments IV-II. The ventral 
vessel is formed at the level of the ventral setae of segment VI. The 
vascular loops in segment VI join the ventral vessel immediately 
behind its forn at'on while each of the commissures in front joins the 
anterior ventral vessel of the corresponding side. 


Genus Pristina Ehrbg. 

Pristina longiseta Ehrb. f. typica. 

Ttivaudi'um. August, 1924 and August, 1926, Numerous specimens. 

The serration of the hair setae (text-fig. 4 a) 
in the present specimens cannot be said to be 
slight. 

The penial setae (text-fig. 4 b) call for a 
brief notice. The ventral bundles of segment 
VI arc modified as penial setae, 2 per bundle. 
Each seta is 72(ji in length with the proximal 
half more strongly curved than the distal. 
There is a faint nodulus a little distal to the 
middle of the shaft and the distal fourth of the 
seta is divided into two enormous prongs as 
in Naidium breviseta (vide Stephenson, 25). The 
prongs, which appear to be connected together 
by a thin membrane, diverge slightly and meet 
again at the tip. The resemblance of these 
setae to the penial setae of Naidium breviseta 
is so striking that it affords one more proof 
of the affinity between the two genera. 
Stephenson’s figure (20) of the penial seta of 
this species is different. I, therefore, forwarded 
my slide to him, and he kindly wrote to me 
confirming my determination of the species, 
and added that he must have overlooked the 
of second prong when he examined the seta 
hair seta showing ser- many years ago. As the seta lies on its side 
rations, x ca. 304() ,*6., jg ^^sy inner pronc which is 

pern seta, x ca. . somewhat below the outer prong. 
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Pristina aequiseta A. G. Bourne. 
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Vellayani lake. August, 1926. Numerous specimens. 
Trivandrum. September, 1926. Numerous specimens. 


Length of specimens 2-2*5 mm. 

In the present specimens the ventral setae of segment V are the 
giant setae ’’ and not those of segment IV. Suspecting that this form 
might be a variety of P. aequiseta, I referred the point to Dr. Stephenson 
who kindly informed me that ‘‘ Michaelsen in 1913 had worms from 
S. America which presented the enlarged ventral setae only in segment 
V, not in IV; so also Hempelmann in Germany in 1923.’’ 

The giant seta (text-fig. 6 a) is 63 [jl long, 
very much stouter than the ordinary crotchets 
and has a strong double curve. The nodulus 
is distal to the middle of the shaft (distal : 
proximal : : 16 : 20). The proximal prong 
which is stated by Bourne, Piguet, and others 
to be rudimentary has in the present specimens 
completely disappeared, and the seta ends in 
a simple point, the distal portion beyond the 
nodulus presenting an appearance not unlike 
that of the blade of a pruning knife. The 
number per bundle is usually one. The fol- 
lowing exceptional cases have been observed ; — 
1. In one individual there were three 
setae in each bundle, one of which was 
modified as the giant seta, the other 
two being ordinary crotchets. In the 
giant seta of one side a minute 
rudimentary proximal prong was 



Text-fig. 6. — a., giant seta 
of Pristina aeqviseta, X 
ca. 1620 ; 6., portion of 
hair seta of Pristina 
proboscidea showing ser- 
rations, X ca. 3040. 


present. 

2. In one specimen there were two giant 
setae in one bundle and one in the 
other. 

3. In two specimens there were two giant 
setae in each bundle. 


The lengths of the setae in the present specimens are shown in tlie 
table below for comparison with those of the European specimens 
described by Piguet (11). 


No. of sogmonts 

II 

Dorsal needles . 


Hair setae . 

91 

Ventral orotohets 

45 

Piguet' a apecimena : — 

No. of segments 

II 

Dorsal needles . 

33 

Hair setae . 

121 

Yeptral orotohets 

62 


III 

IV 

V 

VI 

IX 

, , 

32-6-36 



.. 

104 

117 

130 

130 

135 

32-6 

36 

63 

39 

39 


m 

IV 

V 

VI 

VIII 

43 

49 

60 

60 

54 

184 

180 

197 

280 

246 

46 

62 

56 
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The alimentaiy canal has a covering of chloragogen cells which begin 
in segment YI. Coelomic corpuscles are present ; each consisting of 
a round cell with granular protoplasm and a few oil-drop-like bodies in it. 
An average sized corpuscle is 9(x in diameter. 

There are two pairs of contractile vascular loops in segments VI and 
VII, those in VII being stouter. In addition to these there are trans- 
verse commissures in segments II-IV. 

The brain is indented both in front and behind. 

The value of v) was 13 in five specimens, 14 in one and 15 in three. 


Pristma proboscidea var. paraguayensis Mich. 

Trivandrum. September, 1920. A few specimens. 

Length of single individuals 5 mm. 

Number of segments 23-46. 

The length of the proboscis (text-fig. 6) varies to some extent. The 
shortest proboscis was -27 mm. in length and the longest measured 
•46 mm., three times as long as the prostomium. 



Text-fig. 0 . — Pristina proboscidea, anterior end of body. 

The ventral setae are bifid crotchets, 4-9 per bundle in the anterior 
segments. The setae of segment II are longer and stouter than the rest 
and have the nodulus exactly at the middle of the shaft. The number 
per bundle in the anterior segments of two specimens is shown below : — 

1. 5/II, 6/III, 6/IV, 6/V-VI, 8/VII-XIII. 

2. 4/II, 7/III, 8/lV, 7/V-Vin, 8/IX-XI, 9/XII. 

The dorsal setae consist of two hairs and two or three simple pointed 
needles per bundle. 
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Lengths of setae in the anterior segments : — 


No. of segments 

II 

III 

IV 

V 

XII 

Hair setae 

. 450 

180 

360 

380 

450 

Ventral orotohets 

. 90-108 

72-81 

72 

72 

72 


Hair setae measuring 620)j[. have been observed about the middle of 
the body. The serrations of the hair setae (text-fig. 5 b) are visible under 
the high power of the microscope. They are 6-6-9[x apart in the middle 
of the seta and vanish proximally but get closer and more distinct 
distally. 

There is a stomach in segment YIII. Chloragogen cells begin about 
the sixth segment. There are two pairs of contractile vascidar loops 
in VI and VII, those in VII being stouter. Transverse commissural 
vessels are present in segments II-V. The dorsal blood vessel is sometimes 
covered with a layer of chloragogen cells as far as segment VII. 

Asexual reproduction was noted in a few individuals and >] was 
found to vary between 19 and 24. 

Genus Stephensonia, gen. nov. 

Diagnosis . — Prostonaium almost rounded. Ventral bimdles of setae 
begin in II. consisting of bifid crotchets. Dorsal bundles begin in II. 
consisting of hair setae and simple pointed needles. Four segments 
only are intercalated in the budding zone at the anterior end of the 
posterior animal. Clitellum includes IV|-VI| {=2J). Testes in TV (?). 
Ovaries in V {?). Male funnel on anterior face of septum 4/5, vas 
deferens leading to a pear-shaped atrium in V. Male pores in V. 
Sperm sac single, formed from septum 4/5 extending into VI. Ovisac 
single, formed from septum 5/6 extending into VII. Spermathecae in 
IV. Penial setae internal to the male aperture, 4-5 per bundle. 

Stephensonia trivandrana, nom. nov. 

(Plate I, figs. 2, 3 and 4.) 

The speoiM was desonbod by me under the name (T) in the 

Ann. JHag. Nat. Htst., Ser. 9, Vol. XVni, p. 139 (1926). 

Sexual reprodiustion.—Mnd containing specimens of this worm was 
brought to the laboratory in November, 1925, and though it was being 
examined from time to time, sexual specimens were obtained from this 
culture only after a lapse of eight months, in June, 1926. It is also 
worthy of note that only eight specimens were obtained in all, although 
the mud m the basin had a very large number of asexually dividing in- 
dividuals. Four of the sexual specimens were examined entire under 
the microscope and three were sectioned. 

The cUtellum is conspicuous during life by its thickness and whitish 
colour. It extends from the level of the setae of segment IV to the level 
of the setae of segment VI or gets slightly beyond it ( ^2J). The clitellum 
18 covered by large transversely elongated cells filled with colomless oil-like 
droplets. These cells get easily separated from the body wall by the 
pressure of the cover slip and assume a rounded shape. 
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The testes were not noticed either in the entire specimens or in the 
sections. They should presumably have been in segment IV in which 
the* male funnels are seen. 

The sperm sac (Plate I, fig. 2) is single and occupies segment V, some- 
times extending into segment VI. It is a backward pouch of septum 4/6 
and contains morulae and other stages of developing sperms, besides 
sheaves of ripe spermatozoa. 

The male funnels (Plate I, fig. 2) are on the anterior face of septum 4/5 
and are distinctly funnel-shaped and ciliated. They are 27(jl long and 
18[X wide at the mouth. Masses of ripe spermatozoa are seen at the 
entrance to the funnel. The vas deferens is 9(jl wide at its beginning 
behind septum 4/5. It passes downwards towards the body wall but in 
none of my serial sections could I trace the entrance of the vas deferens 
into the atrium ; it may possibly be at its upper pole. 

The atrium (Plate I, figs. 2 and 4) is an ovoid or pear-shaped sac in 
segment V, about 64fjL long, 36fi. wide at its broad ental end, and 27fx at 
its narrow ectal end. Its lumen is narrow and its wall consists of a 
single layer of finely granulated columnar cells with basal nucleus. The 
ectal end of the atrium appears to open directly to the outside without 
the intermediation of an ejaculatory duct. The male apertures (Plate I, 
fig. 3) are situated a little external to the ventral bundles of setae on a 
slight invagination of thejbody wall. The upper two-thirds of the 
atrium are covered by a mass of prostatic cells (Plate I, fig. 4). The 
prostatic cells are pear-shaped with their broad ends turned towards 
the body cavity and their narrow ends turned towards or attached to 
the atrium. The protoplasm is finely granulated and the rounded 
nuclei are situated in the broad portion distally to the centre. 



Tbxt-iho. 7 . — Siephenaonia trivandrana : a,, penial setae, X ca. 1260; 6., distal end of 
penial seta more magnified. 

The penial setae (text-fig. 7a, 6) are the modified ventral setae of 
segment V« There are four or five setae per bundle, filacfi seta is 8ljjt 
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long with the nodulus distinctly distal. The shaft beyond the nodulus 
has a slight sickle-shaped curve and the tip of the seta is divided into two 
blunt prongs. In living specimens the setae of a bundle are seen to 
converge distally so that the bundle presents an appearance not unlike 
a hollow cone. 

The ovaries have disappeared in all the specimens. They are doubt- 
less situated in segment V. In one of the specimens examined entire 
under the microscope I noticed on one side in segment V a small cluster 
of granulated round cells attached to the posterior face of septum 4/5. 
i suppose that this was the ovary of that side. 

The ovisac is single and extends through segment VI into segment 
VII. It is a backward pouch of septum 6/6. The sac contains one large 
ovum only, composed of a large mass of small eosin-staining spherical 
yolk granules, or one such large ovum together with a few small ova at 
its hinder end. The yolk mass in one specimen was 316fjt in length and 
in width. 

The female efferent apparatus was not observed. 

The spermatheca(‘ arc in segment IV. The ampulla is oval or spheri- 
cal in shape with the short duct distinctly marked off from it by a con- 
striction. The ampulla is 72(ji long if oval, or 66(jl in diameter if spheri- 
cal. The duct is 27(X in height and 21[JL in width. 

RefnarJes.—Tho sexual organs are situated in segments IV and V, a 
Fact which makes the position of this worm rather unique among the 
Naididac. It is now clear that this is not a species of Naidiuni under 
which it was provisionally placed by me in my original account (2). 
It differs markedly from the reproductive organs of which 

liave been recently described by Stephenson (26). A new genus has, 
therefore, to be erected for the reception of this species and I propose to 
name this genus Stephensonia. 

Stephenson (20) has stated that in JMaididac there seems to be some 
connection between the position of the genital organs and the extent 
of the budding zone. The testis and spermathecae are formed in the 
last segment which is derived from the budding zone.” In most genera 
of this family, the testes and spermathecae are situated in the fifth seg- 
ment, and segments are produced in the budding zone, lii Pristina 
seven segments are produced in the budding zone, and the testes are in 
the seventh segment. Naidium, whose sexual organs were not known 
at the time the Fauna volume was written, is now seen to confirm the 
relation referred to. The present genus, in which the sexual organs 
have jumped forward ” one segment, establishes beyond doubt the 
relation between the budding zone and the position of the sexual organs. 
As I have already stated in my previous account (2) of this worm, four 
segments only are produced in the budding zone and testes and sper- 
mathecac are situated in the last segment derived from it. 

Genus Branchiodrilus Mich. 

Branchiodrilus menoni Steph. 

^ uauaod tank. April, 1927 JBlve Bpeoimenu, 
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Qenus Slavina Tejd. em. Steph. 

Skvina appendicukta (Udek.). 

Nagercoil» from very soft mud in an old irrigation tank, 1927 A single 
specimen, not sexual. 

This species has hitherto been recorded in India from Calcutta* 
Lahore and the Andaman Islands. Its occurrence in the southernmost 
corner of India may be taken as an indication of its general distribution 
throughout the Indian area. 

Genus Dero Oken. 

Dero zeylanica Steph. 

Trivandrum. Collected on several occasions. Numerous specimens. 

Nagercoil. April, 1927. Numerous specimens. 

(Jhirayinkil. April, 1926. Numerous Bpooimens. 

This is the first time that this species is recorded from India. It 
was first described in 1913 by Stephenson (15) from specimens sent to 
him by Dr. Annandale from Ceylon. Of the six species of Dero that are 
known to occur in Travancore, 1 find this to be the commonest. Many 
of the tanks from which mud was examined for aquatic oligochaetes 
contain large numbers of this species. 

The length of single individuals may reach up to 10 mm. and that of 
chains 14: mm. Number of segments 42-82, with always a few newly 
forming segments at the posterior end. The worm has a pale red colour 
with the branchial region at the posterior end rather whitish. When 
disturbed it swims like a Nais with an active serpentine movement. 
The worm does not generally live in tubes but specimens have often 
been found living within close fitting mucilaginous tubes to which sand 
particles and mud adhere. 

The dorsal setae begin in segment VI and consist of double-pronged 
needles and hair setae. In the anterior segments there are three, rarely 
four, hair setae and as many needles per bundle. The hair setae and 
needles of a bundle alternate. The lengths of the setacj in the specimens 
examined by me agree remarkably well with those noted by Stephenson 
in his specimens from Ceylon. 

The ventral setae also agree closely with Stephenson’s specimens. 
The number per bimdle in segments II-V is four or five. The number 
in the anterior segments from the sixth segment onwards is four, five or 
sometimes six. The setae of segments II-V are less curved than those 
of the succeeding segments, vary in length from 114-1 23*5(jl, and have 
the nodulus at the middle of the shaft. “ The outer prong is nearly 
twice as long as the inner and the prongs are about equal in thickness at 
the base.” The setae from segment VI onwards vary in length from 
86-96(jl and have ihe nodulus distal to the middle of the shaft (distal : 
proximal : : 19 : 26). 

Branchiae . — There is a distinct pocket-like forward extension of the 
branchial fossa on the dorsal side of the posterior end of the alimentary 
canal. This diverticulum is clearly seen when the gills are in a retract^ 
condition. 
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The first pair of gills, the smallest, are oval or circular in outline when 
fully expanded, and spring from the anterior end of the pocket-like 
diverticulum into which they can be completely withdrawn when the 
fossa is closed. 

The second pair, which originate from the anterior part of the lateral 
wall of the fossa, are the broadest. These, like the first pair, are almost 
circular in outline but the anterior one-third is usually folded back- 
wards over the rest. 

The third and fourth pairs of gills spring from the floor of the bran- 
chial fossa. Each of these is a thin plate, roughly triangular in shape, 
and is attached to the floor by the short base, the two long sides being 
free. These gills sometimes stand out almost vertically but usually slant 
to one side or the other. It is only when they lie almost flat on one 
side that their real dimensions can be made out. When the gills are 
fully expanded their free ends project beyond the margin of the fossa. 

The dorsal anterior margin of the fossa is ciliated but is not broken 
up to form secondary gills. 



Internal amUomy , — There are no septal glands. Attached to the gut 
in segments III, IV and V are aggregations of flattened, circular, gra- 
nulated cells of varying sizes. An average sized cell is 11 fi. in diameter. 

There is a stomach, which occupies segments IX and X, or X only, 
or rarely VIII and IX. The stomach is lined by gland cells arranged 
in transverse rows. The narrow intervals between the rows give th.‘ 
stomachal wall a wrinkled appearance. 

Chloragogen cells begin in segment VI. The first uephridium is 
in se^ent VIII, The dorsal blood vessel lies on the ventral side of 
the alimentary canal, a little to the left (cf. Stephenson, 15) of the middle 
line, as far as segment VI, in which it crosses over to the dorsal side. 
The ventral vessel is formed in segment II at the level of the ventral 
setae. There are four contractile vascular loops in segments VI-IX and 
sometimes an additional pair in segment IX. 

£ 2 
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The brain is widely indented in front and narrowly so behind. The 
indentation behind appears as a deep narrow fissure as in Z). limosa 
and D, austriruk. Scattered over the surface of the brain are very 
minute glistening particles. 

Aseocual reproduction. — Fission was observed in a large number of 
specimens and in almost all cases rj was found to be 32, though rarely 
it was 31 or 33. 

Sexual reproduction .- specimens were obtained on three 
occasions from laboratory culture in January 1926, May 1926 and May 
1927 • 

The clitellum extends from the level of the setae of segment V or the 
level of the spermathecal apertures or sometimes a little in front of 
them to the level of the setae of segment VIII ( — 3). 

The testes have disappeared in all the specimens examined. The 
sperm sac, a backward pouching of septum 5/6, is large and single and 
extends through segments VI-XI or XII, taking up nearly the whole 
body cavity in these segments. 

The male fuunels, whioli Wo on the anterior face of septum 5/6, are 
cup-shaped and slightly deeper than wide (54pt deep and 45p. wide at the 
mouth). The vas deferens entering segment VI runs backwards, then 
upwards close to the atrial sac, and enters it a little above its middle. 
The vas deferens has no investment of peritoneal cells. 

The atrium is a largo, thin-walled, almost globular sac, in segment 
VI, filled with bundles of ripe spermatozoa. A short ejaculatory duc-t 
starts from its lower pole and opens to the outside in an invagination of 
the body wall. The duct is surrounded by a thick mass of small peri- 
toneal cells. 

The ovaries were not noticed in any sj)e(iiiuen. The single ovisac, 
which IS a backward pouching of septum 6/7, extends up to segment XV 
or XVI. The anterior part of the ovisac is occupied by the massive 
sperm sac, while the posterior portion is taken up by one large ovum 
which occupies three or four segments. The ovum in one specimen is 
540(x long and 180(x wide at the anterior end and 115(x at the posterior 
end. It is filled with spherical yolk granules except round the nuclear 
portion. 

The spermathecae arc in segment V. The ampulla is long, club- 
shaped and thin-w ailed. In several specimens examined entire imder 
the microscope and in two of the four specimens sectioned the sper- 
mathecae enter the sperm sac and may extend up to segment VIII. 
Both spermathecae may enter the sperm sac or only one. The duct is 
54|x in height and 27fx wide at its cntal end. It gradually narrows 
towards the ectal end and opens to the outside a little in front of the 
level of the ventral setae. 

There are no penial setae. The ventral setae of segment VI are lost 
when the specimens become sexually mature. 

Degeneration of the anterior part of the alimentary canal observed 
in certain forms of Naididae occurs in this species also. 

Remarks , — There appears to be no essential difference between the 
sexual organs in the two species D. limosa and I), zeylanica. In the 
present species the sperm sac extends backwards much more than in 
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D. Umosa and the spermathecae, which are very long, enter the sperm 
sac. 


Dero limosa Leidy. 

Trivandrum. December, 1926 ; May, 1920 ; May, 1927. Numerous specimens. 

Kottayam. May, 1927. NiimerouR specimens. 

The worm is smaller, more slender and less active than D. zeylanica 
and can be easily recognised with a hand lens by the j)inkish tinge on 
its body wall. The specimens from Kottayam were mostly living in 
tubes and the worm could be seen alternately putting out its posterior 
end and exposing the gills and then drawing it in and protruding the 
head after the fashion of Avlofliorus tonkinensis. 

Scattered in the epidermis are minute pigment granules of a pinkish 
colour but sometimes of an orange tint. There is an aggregation of 
these pigment particles along the dorso-anterior and lateral margins 
of the branchial fossa. 

The lengths of the setae in the specimens from the two localities are 
shown in the table below : — 


Trivandrum specimens — 


No. of segments . 

. 

11 TIT 

V 

VI 

Vlll 

Needle setae 

. . 


, , 

00 

70 

Hairs 

. . 

. . 

. . 

176 

200 

Ventral crotchets 

• 

06-104 96-104 

96-104 

72 

SI 

Kottayam specimens — 

No. of segmenl M 

TT 

HI V 

VI 

VIII 

XVII 

Needle 8eta<‘ . 

. . 

. . 

72 

72 

70 

Hairs . 


. . 

200 

220 

2(H) 

Ventral crotchets . 

108 

108 108 

00 

00 

00 


Branchiae , — Taking the branchial arrangement, the present speci- 
mens may be classed into two groui3s. 

In the first group, which includes the majority of my specimens 
(text-fig. 9a), there is a slight narrow pocket-like space between the 
dorso-anterior margin of the fossa and the terminal portion of the ali- 
mentary caijial. The dorso-anterior border is cut up in the middle and 
gives rise to a pair of secondary gills (projections from the margin of 
the fossa). A second pair of gills, as long as the gills from the floor of 
the fossa, originate from the narrow pocket-like space near the lateral 
angle. These gills, not being projections from the margin ”, may be 
looked upon as ‘ true ’ gills. The two remaining pairs spring from 
the floor of the fossa. Thus in the majority of the specimens, there are 
three pairs of “ true ” gills and one pair of “ secondary ” gills. 

In the remaining few specimens (text-fig. 96), which constitute the 
second ^oup, there is a distinct forward extension of the branchial 
fossa a^l^in Z). zeylanica. In this group all the four pairs are true gills, 
the firstji^pair springing from the diverticulum, the second pair from the 
anterior lateral angles of the fossa and the third and fourth pairs from 
the floor of the fossa. 
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Stephenson in the Fauna volume remarks that in his specimens from 
Lahore “ the dorsal margin of the fossa was more cut up than usual, 



apparently, and gave the appearance of two pairs of secondary gills.” 
Stephenson’s specimens appear to me to be intermediate between the 
type-form of the species (with one pair of secondary and two pairs of 
true gills) and the first group of my specimens (with one pair of secon- 
dary gills and three pairs of true gills). 

The dorsal vessel occupies the same position as in D. zeylanicu, i.c.t 
ventral, a little to the left of the middle line. There are four pairs of 
contractile vascular loops in segments VI-IX and not in VII-X as in 
Stephenson’s specimens from North India. 

Fission was noted in a number of individuals and t) was found to 
vary from 19-24, 19 and 20 being more general than 21-24. 


Dero aiutiina Steph. 

Trivandrum. May, 1926 ; June, 1927. Numerous specimens. 

Length of specimens 10-18 mm. The largest number of segments 
counted is 106. A protective coat of hardened mucus is present in most 
individuals. 

The setae agree closely with Stephenson’s account of them. The 
ventral setae are only 4-6 per bundle in the anterior region up to segment 
IX, then the number diminishes to 3 or 4 and more posteriorly sinks 
to 2 or 3 

Gills . — In all the specimens examined by me there are four pairs of 
true gills and one pair of secondary gills (text-fig. 10a, b). The secon- 
dary giUs in this species correspond to the first pair of gills in D. zeyla- 
nica. In t). zeylanica they originate from the dorsal extension of the 
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braachial fossa but here on the other hand, though they can be retracted 
slightly beneath the anterior margin, they appear to be continuous with 
it, when the fossa is fully expanded. All the four pairs of true gills are 
of about the same length when fully extended and project far beyond the 
margin of the fossa. The first pair arise in front of the secondary gills 
near the lateral wall. The second pair spring from the lateral wall of 
the fossa. These have the anterior one-third of the basal half folded 
backwards. The third and the fourth pairs originate from the floor of 
the fossa. 




I'lsxT-jfiG. 10 . — Dero ausirina ; Branchial region ; o., live specimen ; 6., preserved 
specimen. 


The ventro-posterior border of the branchial fossa is cleft in the form 
of a broad inverted V and produced on each side into a short palp-like 
projection. Each palp is 110[jl long and as much wide in the middle 
and narrows a little towards the roimded tip. The palps are non-vas- 
cular and non-contractile. When the gills contract the distal half of 
each palp folds obliquely inwards over them. 

Septal glands are present in segments IV and V and appear to have 
the same structure as in AaloflioTvs. They are very vascular being 
supplied hy branches of the dorsal vessel. 

The stomach extends through 2 or 3 segments from segment X or 
XI and is slightly constricted by the septa. The stomach can be dis- 
tinguished from the wide intestine that follows it by the lining of gland 
cells arranged in transverse rows as in the other species of Ve) o. 

The brain is widely indented in front and narrowly cleft behind (text* 
fig. II). The narrow posterior fissure extends forwards as far as the 
middle. A number of very minute glistening particles are seen aggre- 
gated together a little to the left side of the termination of the posterior 
fissure. 

Asexual reproduction . — Though large numbers of specimens were 
examined asexual reproduction was observed in two individuals only. 
One of these had 106 segments and was dividing between the 53rd and 
64th segments (exactly at the middle), The other had 77 segments 
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and was dividing between the 46th and 46th segments. Gills were 
developed at the posterior end of the anterior individual in each case but 
no new segments were formed at the anterior end of the posterior 
individual. The individuals were seen to separate in this condition 



and the new segments (five) at the anterior end of the posterior animal 
were produced after separation. Several individuals in which gills were 
present at the hinder end but in which the first four setigerous segments 
were in different stages of formation were obtained. This proves beyond 
doubt that while the regeneration of the hinder end of the anterior 
animal takes ])lace before separation, the formation of the ‘ head ’ 
segments of tin*, posterior animal takes place only after separation. 


Dero pectinata, sp. iiov. 

Trivanflnim. 12-V-1927. Numerous specimens. 

External characters , — This is a very minute and slender worm, single 
individuals measuring 2 mm. or less in length when living and chains 
of two v<'ry slightly longer. Number of segments 19-26. The prosto- 
miiim is bluntly conical with a few hair-like protoplasmic processes along 
the margin. 

The ventral setnf begin in segment II and consist of bifid crotchets. 
The setae of segments II-V are much longer than those of the succeeding 
segments and are much less curved. The nodulus is distinctly proximal 
to the middle of the shaft (distal : proximal ; : 36 : 22) and the outer 
prong (text-fig. 12a) is longer than, though of the same thickness as the 
inner prong. The number of setae per bimdle is 4. 

The ventral setae from segment VI onwards have the nodulus distal 
to the middle of the shaft (dist. : prox. : • 10 : 20) and have the outef 
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prong (text-fig. 126) slightly shorter and less thick than the inner. The 
number per bimdle is four except in a few posterior segments in which 
the number diminishes to 3 and then to 2. 

The dorsal setae begin in segment VI and each bundle consists of one 
hair seta and one needle. The needle seta (text-fig. 12c) has an indis- 
tinct nodulus distal to the middle of the shaft (dist. : prox. : : 5 : 23). 
The shaft is straight up to the nodulus, beyond which it is slightly curved 
like a bayonet. The tip of the needle is divided into three equal prongs. 
The prongs are distinct only under the oil immersion lens. The hair 



Text-fig. 12.— ^Dero peetinatn : a., end of ventral seta of segment III, x ca. 2820 ; 
6., ventral seta of posterior segment, > ca. 2820; c. , dorsal needle, x 2480* d 
hair seta, x ca. 1700. 


seta (text-fig. 12d) has a slight sickle-shaped curve and is ornamented 
on the convex border with a row of closely-set oblique barbs giving the 
seta the appearance of a feather. The barbs begin at the commence- 
ment of the curve and getting gradually shorter towards the tip cease 
a little distance behind it. 

lengths of the setae- 


No. of segments 

. II to V 

VI 

Xll 

Needles • . . . 


117 

37 

Hairs . . , ^ 


78 

78 

Ventral crotchets 

. 70-78 

;io 

30 


Oills.- The branchial fossa at the posterior end is generally kept com- 
pletely closed (text-fig. 13a) when the worm is under the microscope, 
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and one is tempted to put it down as a species of Nats, When fully 
opened, the fossa is seen to be a wide shallow circular cup (tezt-fig. 136) 
with a rounded ventro-posterior border. Springing from the floor of 
the fossa are two pairs of small, knob-like, almost rounded gills, covered 
with a layer of pear-shaped cells. The gills do not project beyond the 
margin of the fossa even when they are fully extended. The dorsal 
anterior margin is straight and ciliated and is not cut up to form secon- 
dary gills. 




Text-fio. 13 , — Dero pectinaia : Branchial region, a., Branchial fossa closed; 6., fossa 
fully open (serai -diagrammatic) ; c., fossa open (preserved specimen). 


Internal analomy . — Septal glands, consisting of masses of glassy 
transparent cells, are present in segments III-V. 

There is a stomachal dilatation in segment VIII. Chloragogen cells 
begin in segment VI. 

The dorsal vessel lies on the ventral side of the alimentary canal, to 
the left of the middle line. It crosses over the oesophagus and comes 
to lie dorsally in segment VI. There are only two pairs of contractile 
vascular loops in segments VI and VII. 

There are no coelomic corpuscles. 

The first nephridium is in segment VIII. The neck of the funnel of 
each nephridium on passing through the septum into the segment behind 
widens to form a non-ciliated, non-glandular, bladder-like bag which 
narrows posteriorly and forms the duct. The duct is ciliated and has a 
few windings. 

The cerebral ganglion is deeply indented both in front and behind. 

In asexual reproduction y)=14 or 15. The individuals sometimes 
separate before the anterior segments of the posterior animal are fully 
formed. 

A single sexually mature specimen was obtained. The oUtellum in 
this specimen extends over segments V-VII (=3). The ventral setae 
of segment VI are absent. I hope to give a complete account of th(' 
sexual organs of this species when I have secured a few more sexual 
speoimens. 
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D«ro palmata, sp. nov. 

Trivandrum. 14-V-1927. A few specimens. 

External characters . — Length of single individuals 2*6 to 3 mm. and 
of chains a little more than 3 mm. Number of segments 19-33. 

The prostomium is bluntly conical with an almost rounded anterior 
margin. 

The dorsal setae begin in segment VI and consist of one palmate 
needle and one hair seta per bundle. The palmate seta (text-fig. 14a) 
is 62(ji long with a straight shaft and the nodulus distal to the middle 
of the shaft (dist. : prox. : : 16 : 25). Immediately beyond the nodulus 
the shaft expands to form the ‘palm/ which resembles that of the dorsal 
needle of Anlofhorus tonkinensis and is 13*5 to ISp. wide at its distal 
end. The two lateral margins of the palm are slightly raised. The hair 
seta is without any ornamentation. 

The ventral setae of segments II-V are about twice as long as those 
of the succeeding segments. The outer prong (text-fig. 146) is twice as 
long as the inner and the nodulus is proximal (dist. ; prox. ; : 30 : 20). 
The number per bundle is four. The ventral setae from segment VI on- 
wards have the nodulus distal (dist. : prox. : : 16 : 23). The outer prong 
(text-fig. 14c, d) is thinner and shorter than the inner prong. The 



Text-fig. 14. — Dero palmata : palmate seta, x ca. 1520 ; 6 ., distal end of ventral 

seta of segment III, y ca. 2820 ; c., ventral seta of posterior segment, x ca, 2400 ; 
d., the same, distal end. 

number per bundle is 4 in the anterior segments, while posteriorly it 
diminishes to 3 and then to 2. 


TiCngths of setae — 

No. of segments 

. 1 1 to V 

VI 

XII 

Palmate needles 

« • 

52 

62 

Hair setae. 

• • * • • 

00 

00 

Ventral crotchets 

, . . 00 

41)*5 

4$ 



40 


Records of the Indian Museum, [ VoL. XXXI, 


Gills , — There are three pairs of true gills, short and finger-shaped 
(text-fig. 16). The first pair originate from the lateral walls of the fossa 

and the second and third pairs from the floor 
of the fossa. When the giUs are fully extended 
they project beyond the margin of the fossa. 
The ventro-posterior border of the fossa is 
rounded and the dorso-anterior margin is 
straight and ciliated. There are no secondary 
gills. 

Internal anaUmy , — Chloragogen cells begin 
in segment VI. There is a stomachal dilata- 
tion in segment VIII. 

The dorsal vessel occupies the same posi- 
tion as in the other species of the genus. The 
ventral vessel is formed at the level of the 
ventral setae in segment II. There are three 
pairs of contractile vascular loops in segments 
VI, VII and VIII ; the loops in segment VI 
are less stout than those of the two succeeding 
segments. 

There are no coelomic corpuscles. 

The first nephridium is in segment VIII. The brain is deeply in- 
dented in front and less so behind. 

Fission was observed in six specimens. In three of these v) was 14 
and in three others 15. 



TBXT-wa. IS.-Dero palnuUaS 
Hinder end of a preserved 
specimen to show bran- 
chial region, slightly 
fattened by pressure. 


Dero niveum, sp. nov. 

Trivandnim, 24-V-27. Several specimens. 

External characters , — Length of single individuals 2*5 to 3*6 mm. ; 
of chains 5 mm. Number of segments 23-30. 

Prostomium more or less rounded. 

The dorsal setae begin in segment VI and consist of one needle and 
one hair seta per bundle. The shaft of the needle (text-fig. 16a) is 
straight with an indistinct distal nodulus beyond which is a slight sickle- 
shaped curve. The tip is bifid and the prongs minute. The hair seta 
is smooth, without ornamentation. 

The ventral setae of segments II-V are longer and less curved than 
those of the succeeding segments. The outer prong (text-fig. 16 6). 
which has about the same thickness at the base as the inner, is longer 
than it and the nodulus is proximal (dist. ; prox. : : 28 : 17). The num- 
ber per bundle is four. 

The ventral setae from segment VI onwards have the nodulus distal 
(dist. : prox. : : 17 : 23) and the prongs are equal in length (text-fig. 
16c, d). 


Lengths of setae— 


No. of segments . 

• 

• 

• 

• 

. 11 to V 

VI 

XII 

Needles * 

# 

• 

• 

• 

. 

45*6 

48 

Hair setae ' . 

• 

• 

• 

• 

• * . 

108*() 

118 

Ventral orotohots . 



f 

• 

• 81-84 

52-54 

5?-68 
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Text-pj<i. 16.— Difo mxevm : a., 
dorsal needle X ca. 3000 ; 6., 
distal (>nd of ventral seta of 
segment III ; c., ventral seta 
of segment VT, y ca, 1860 ; 
d., distal end of the same'., 
more magnilied. 


The branchial region (text-fig. 17 a, b) 
is conspicuous. 

The fossa is prolonged anteriorly into a 
pouch or diverticulum above the terminal 
portion of the intestine as in I), zeylanua. 
The ventro-posterior border of the fossa is 
roimded and the dorso-anterior margin is 
either straight or produced into a median 
triangular lobe. There are three pairs of 
true gills. The most anterior of these 
originate from the diverticulum into which 
they can be completely withdrawn when 
the fossa is closed. The second and third 
pairs spring from the floor of the 
fossa. 

Interfuil (matomy , — Chloragogen cells 
begin in segment VI. There is a stomachal 
dilatation in segment VIIT. There are no 
coelomic corpuscles. The first nephridium 
is in segment VIII. 

The dorsal vessel occupies the usual 
position on the ventral side of the ali- 
mentary canal to the left of the middle 
line. There arc three pairs of contractile 
vascular loops in segments VI, VII, and 
VIII ; the loops in VII arc much stouter 
than the other two. 

The brain is indented both in front and 
behind. 

Asexual reprodiu^tion was observed in 
eleven specimens, the value of r\ was 14 




TaxT-Fiu. 17 . — Dero niveum : Brauohiai region, a., gills expanded (diagnuuinatic} ; 

b,, gills (preserved speoimon). 


in one specimen, 16 in one, 16 in 8 specimens and 17 in one* Sexual 
organs were not present in any of the specimens. 
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Note on the genus Dero, 

As a result of the discovery of four new species since the “ Fauna ’’ 
volume by Stephenson (20) was published, the diagnosis of the genus 
as stated by him has to be slightly altered as follows : — 

Prostomium well marked, rounded. No eyes. Ventral bundles 
of segments II-IV or II-V longer than the others. Dorsal bundles 
beginning in IV, V or VI with hair setae and needles. The needles may 
be bifid, pectinate or palmate. Hinder end with branchial fossa, with 
gills but no palps. Genital organs in general resemble those of Nais ; 
sperm sac single ; its hinder end encloses the ovisac ; spermathecae in V 
may enter sperm sac. Alimentary canal degenerates in the fully mature 
(sexual) animal.” 

The chief diagnostic characters of the Indian species of the genus 
may be stated as follows : — 

1. Dero zeylanica Steph. 

Dorsal setae begin in VI, 3 bifid needles and 3 hairs per bundle 
in anterior segments. Four pairs of true gills. Stomach 
in IX and X. Vascular loops, four pairs in VI-IX. v)-- 
31-33, usually 32. 

2. Dero limosa Leidy. 

Dorsal setae begin in VI, 1 bifid needle and 1 hair seta per bundle. 
2, 3 or 4 pairs of true gills and 1 pair of secondary gills. Sto- 
mach in IX-X. Four pairs of vascular loops in VI-IX. 
7) .=19-24. 

3. Dero austrina Steph. 

Dorsal setae begin in IV, 1 bifid needle and 1 hair seta per bundle. 
4 pairs of true gills and 1 pair of secondary gills. Stomach 
in X-XII. Vascular loops in V-XIV. 7)~34-53, 

4. Dero pectinata^ sp. nov. 

Dorsal setae begin in VI, one pectinate (trifid) needle and one 
plumose hair per bundle. Two pairs of true gills, rounded 
and knob-like. Stomach in VIII. Two pairs of vascular 
loops in VI-VII. 7]=14 or 16. 

5. Dero palmata, sp. nov. 

Dorsal setae begin in VI, one palmate needle and one hair seta 
per bimdle. Three pairs of true gills. Stomach in VIII. 
Three pairs of vascular loops in VI-VIII. 7)=14 or 15. 

6. Dero niveiim, sp. nov. 

Dorsal setae begin in VI, one bifid needle and one hair seta per 
bundle. Three pairs of true gills. Stomach in VIII. Three 
pairs of vascular loops in VI-VIII. y]= 14-17 (usually 16). 


Key to the Indian species of Dero. 


1. Dorsal setae begin in segment IV 

Dorsal setae begin in VI . 

2. Dorsal needles palmate 
Dorsal needles pectinate 

Dorsal needles bifid .... 

,*1. Dorsal bundles of 3 needles and 3 hairs 
Dorsal bundles of one needle and one hair 
4. Stomach in VIII ; 7) -14-17 

iStomaoh in IX or IX-X ; 19-24 • 


. D, austrina, 

. 2 

. D, palmaia, 

. I>. pectinata, 
. 3 

. D, zeylanica, 
. 4 

. D, nweum, 

. D, limosa. 
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Qenos Anloi^onu Schmarda. 

Anlophoms furcatut (Oken). 

Tanks in Trivandrutn. Collected on several occ asions. 

The specimens that occur here have three pairs of true gills only. 
No accessary gills are present. 

Aulophonit michaelseni Steph. 

Trivandrum, l^ecember, 1925. A few specimens. 

The palps vary in length from 332-840(j.. 

•»)— 28 (in foiu- specimens). 



Text-wo. 18. Anlophoms michaelseni : Hinder end (preserved specimen). 

The first nephridium is in segment XI. 

Pour pairs of vascular loops in segments VI-IX. 

Family Tubipicidae. 

Genus Aulodriliis Bretscher. 

Aulodrilua trivandranus Aiyer. 

Nagerooil. 18-IV-1027. Numerous specimens, three sexual. 
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Family Enchytraeidaio. 

Genus Enchytraeus Henle. 

Enchytraeiu barkudensis Steph. 

Kovilam, 7 miles south of Tiivandrum. Fiom wet sand by the side of a rock, 
occasionally washed by the tide. Four specimens, one fully maiure- The 
specimens occurred along with Pontodrilvfi bermudenda 


Family Moniligastridak. 

Genus Moniligaster Ji). Perr. 

Moniligaster deshayesi F. Pt^rr. 

(Plate I, figs. 6, fi, 7, 8 9.) 

'JViJiiialtij, liaTaiuMGc. ll-IX-2<i; l5-X-2(); /)-VJl-27. Four Hpecimcus, ojie 
sexualJy mature. 

Two of the specimens were found gliding along the roadside during 
the rains and two others were dug up from the ground. I add a few 
nott's on certain features of these specimens with an accoimt of the 
glands siurounding the vas deferens in this species. 

External cJiaracters . — The length varies between 140 and 150 mm. 
Diameter 6 mm. Number of segments 136-15G. There is no secondary 
annulation. Colour during life, an iridescent dark blue dorsally, som<'- 
what lighter vcntrally. There is a broad greyish band along each side 
of th(*. body. The two lateral bands cxttuid ventralwards and fuse in 
front of segment XIII so that th(^ ventral side of the anterior part ol 
the body is of the same colom’ as the bands themselves. 

The seta(‘ are absent in segment II, Both ventral and lateral s(‘tiuj 
are i)resent from segment III backwards. The lateral setae of each side 
are in the middle of the lateral band mentioned above. The setal in- 
terval aa, is only very slightly less than 6c, and dd is exactly half the 
circumference. 

The clitellum was fully developed and well marked in one specimen. 
It extends over segment X-XIII (=^4). The intersegniental grooves 
are intact. The male pores in ] y are midway between 6 and c. The 
female pores are in in ab. The spermathecal apertures are in I 
in cd. 

Internal anaioniy . — The gmards arc five in number, in XY XIX, in 
all the four specimens. The testis sacs, suspended from septum 9/10, are 
confined to segment X, except in the case of the single mature specimen 
in which the anterior third of the left sac projects into segment IX and 
is slightly constricted by the septum. The sacs are oval or rounded 
bags with the posterior part distinctly rounded. The sacs are filled with 
a loose spongy tissue composed of cells with narrow elongate nuclei and 
with different stages of the developing sperms, A mass of ripened 
spermatozoa is seen the mouth of the funnel (Plate I, fig. 5). 

The funnel, which is fused with the wall of the sac, is situated at the 
anterior side close to the testis, and is 500|x in width at its broadest 
part. It is made up of a single layer of columnar ciliated cells. 
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Tlie testis, composed of 5 or 6 lobes, is suspended from the anterior 
wall of the testis sac, close to the funnel. (In plate I, fig. 6 a small part 
of a testis lobe is seen on the left of the fu^el.) 

• The vas deferens at its beginning is about 60(jt in diamet^ and the 
epithelium is strongly ciliated. The tube soon gets convoluted and the 
numerous coils are massed together into one or sometimes into two 
bunches (Plate I. fig. 6) on the ventral side of the anterior part of the 
testis sac. Attached by membrane to the anterior side of the testis sac 
is a cluster of leaf-like bodies (Plate I, fig. 7) ; this structure is dealt 
with in detail below. The vas deferens enters this cluster and emerges 
from its anterior end as a wide tube, about 160{x in diameter. It now 
passes into segment IX, curves round the ventral limb of the heart in 
this segment and passing ventralJy to it returns to segment X, runs 
backwards along the side of the long prostate, and enters it near its 
ental end (Plate I, fig. 6). 

The leaf-like bodies referred to above are, I believe, a feature not 
only of the present specimens but of the species. Perrier, who des- 
cribed this species more than 60 years ago, appears to have noticed this 
structure. As I am unable to consult Perrier’s original account and 
figures of this worm, I quote below the following from Beddard’s 
monograph. “ The sperm duct is figured and described by Perrier as 
possessing a quantity of little leaf-like bodies attached to it.” Beddard, 
however, summarily disposes of Perrier’s observation with the remark 
“ these can be nothing else than the folds of the sperm duct, which in 
this, as in other species of the genus, is extremely convolute.” 

Michaelsen, who has recorded the occurrence of this species in Tra- 
vancore, does not in his account (8) make any mention of these bodies. 
Stephenson records the species from two localities in the Cochin State 
(20) and later in 1926 from Courtallum, Tinnevelly District, about 16 
miles north of Tenmalai, where my specimens were obtained. He too 
appears to have overlooked the structure. In his notes on the specimen 
from Courtallum (24) Stephenson says ” The anterior portion of the 
testis sac is much cut up, while the posterior portion constitutes a 
rounded bag.” The leaf-like bodies which in mature specimens are of 
the same pale flesh colour as the testis sac are compactly arranged at 
the anterior end of the sac, the outer ones slightly overlapping the inner. 
I suspect that Stephenson has mistaken the cluster of appendages as a 
part of the testis sac itself and has referred to it as “ the much cut up 
anterior portion of the testis sac.’* 

Each body is broad and leaf-like, thicker at the base than at tiie free 
margin and is made up entirely of an extremely convoluted fine tubule 
(Plate I, figs. 8 and 9), the convolutions of which are pressed together into 
a plate-like body. The tubule is about 26p. in diameter and is non- 
cilia^. The basal parts of the bodies are in contact and consequently 
in dissections a ‘ fleshy ’ central core is seen in the cluster. The vas 
deferens on entering this cluster becomes wider and non-ciliated, and 
taking a slightly wavy coiuse through the ‘ fleshy ’ core emerges from 
it at its anterior end. The vas deferens is thus surrounded by these 
leaf-like bodies.- 
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By simple teasing imder the dissecting binocular it is seen tiiat eaoh> 
leaf-like body (each mass of tubules) opens into the vas deferens by a 
short duct. Text-fig. 19-B shows a small portion of the vas deferens 
with two such ducts opening into it. 



Txxt-fig. 19 * — MoniligaHer deshay eai : A., Longitudinal section of testis sao and dands ; 
a., 6.» vas deferens ; c., glands ; d., heart. B., porticm of vas deferens with ducts 
of glands entering it. 


These bodies are highly vascular, being supplied by a branch of the 
intestiual commissure in segment X. Both transverse and longitudinal 
series of sections of the testis sac with the attached appendages were 
prepared, and the points made out by means of dissection were folly 
confirmed. There is no doubt that these bodies are glands discharging 
their secretion into the vas deferens. The nature of the secretion 
is worth investigation since this species appears to stand unique not 
only among- the Moniligastridae but among the order Oligochaeta in the 
possession of such glands in connection with the male genital duct. 


1929.] 
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^ The atrial glands are contained in segment Vil close to septom 7/8. 
Each is composed of two distinct portions, one of which is anteriorly 
situated and is’ more or less hemispherical in shape and reaching only 
to less than half the Height of the other. The latter is oval with the ental 
portion broad and rounded. Each part has its own muscular duct. 
The ducts of the two parts join in a Y-like manner to form a common 
duct. The spermathecal duct opens into this common duct just where 
the latter is formed. 


Qenns Drawida Mich. 

Drawida barwelli (Bedd.) var. inqiartasa Steph. 

(Plate n, figs. 10, 11, 12, 13.) 

Thinivella, from tho edge of a tank. 15-XT-26. Six Epecimenfl. 

Vandiperiyar, from the edge of a fltreamlet. 24'XTT-26. Eight sperimens. 

As the variety has till now been recorded only from Bombay I add an 
account of the present specimens from Travaneore. 

External characters , — ^Length 58-66 mm., diameter 2*5-3 mm. Num- 
ber of segments 136-140. The colour of this worm during life is choco- 
late, the ventral side being paler than the dorsal. The body wall is thin 
and some of the internal organs such as the testis sacs, ovary and the 
dorsal blood vessel are just visible through it. 

Dorsal pores are absent. 

The setae are very closely paired. In the middle of the body aa is 
equal to he and dd is slightly greater than half the circumference. Setae 
are present in segment II. 

The clitellum is of a pale brick-red colour in preserved specimens and 
extends over segments X-XTII. The segments are swollen but the inter- 
segmental grooves are not obliterated. 

The male pores are in furrow {j, midway between the lines of setae 
h and c. The pores are situated in transversely elongated oval whitish 
papillae (Plate TI, fig. 10) separated by an interval equal to the length of 
a papilla. Each papilla is broad on the outer side and narrow on the 
inner side and extends from the line of setae d to the line of setae a. The 
groove cuts through the middle of each papilla and divides it into two 
equal halves. The minute male pore itself is surrounded by a circular 
puckered lip. On segment X are a pair of ovoid papillae, each extending 
from the anterior margin of the male papilla to fiirrow The longi- 
tudinal axis of each of these papillae is slightly raised into a whitish ridge. 
The female pores are in in ah. The spermathecal apertures are in 
I in cd. 

Internal anaiomy, — In three specimens dissected from the batch from 
Thiruvella there are only three gizzards, in segments XIII-XV. The 
specimens from Vandiperiyar have four gizzards, in segments XIV- 
XVII. The gizzards are separated by vascular thin-walled intervals. 

. The testis sacs are ovoid, pear-shaped or irregular. The anterior 
half of each sac may project into segment IX or oriy very little. 

The prostate (Plate II, fig. 13) is flattened and circular and is sessile 
on the parietes. It is covered with a layer of finely granulated gland 

f2 
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cells. The vas deferens enters it on its anterior border a little internal 
to its longitudinal axis. 

A completely closed ovarian chamber is formed by the approxima- 
tion of septa 10/11 and 11/12. The ovary was so well developed in one 
specimen that the mid-dorsal portion of the chamber was considerably 
swollen and projected into segment X in front and extended backwards 
into segment XII. The ovisacs are confined to segment XII or may ex- 
tend into Xin. 

The spermathecal ampulla (Plate II, fig. 11) in segment VIII is ovoid 
and of a chalky white colour. The duct, after much coiling behind 
septum 7/8, passes down it to open to the outside in furrow The duct 
gets slightly thickened at its ectal end (Plate II, fig. 12). 

There is no atarium. 

Drawida ghatenaia Mich. 

Mukkunni Reserve Forest. 7-IX-22 ; 26-XI-22 ; l-VTI-20. Ten specimens. 

Thimvella. 16-XI-26. Three specimens. 

On the first occasion when the specimens were collected the ground 
was perfectly dry and the worms lay in the hard soil under granite blocks 
nicely coiled up in little hollows lined by mucus. "When the granite 
stone is lifted and the worm in the hollow is disturbed, it jumps out and 
runs on the dry ground like a snake with an agility that is astonishing 
for an earthworm. Though there is not much of the slimy secretion on 
the body a specimen caught in the hand manages to slip out with remark- 
able ease. The colour during life is an iridescent blue on the dorsal side 
and pale grey ventrally. 

Internal anatomy . — The gizzards are five in number, in segments 
VI-XX in the specimens taken from Mukkunni, while they are in 
segments XIV-XVIII in the batch from Thiruvella. 

The atrium differs in the two batches of specimens. In the lot from 
Mukkunni the atrium is bilobed, the lobes placed one behind the other. 
The ectal half of the atrium is embedded in the body wall. The shiny 
spermathecal duct enters the atrium on its inner side (side facing the 
gut), a little below the depression between the lobes. The cavity of the 
atrium is also bilobed. In the specimens from Thiruvella the atrium is a 
teat-like sac with a long narrow U-shaped cavity. The basal third of 
the atrium is embedded in the parietes. The spermathecal duct joins 
the atrium on its iimer side and enters it close to the body wall. 

Drawida peUudda (Bourne) f. typica. 

Ponmudi, 3,000 ft. September, 1922. A few specimens. 

Eaterrud characters . — ^Length 75-96 mm. Diameter 4 lUTn Number 
of segments 146-155. The dorsal side of the worm (a fourth of the cir- 
cumference) is light dark brown ; the ventral and ventro-lateral sides up 
to d are of the same colour as the dorsal side. There is a pale grey band 
on each side extending from d to the lower edge of the dorsal brown area. 

The prostomium is prolobous. 

Setae ate present in II, 
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The male pores are narrow longitudinal slits in rather nearer e 
than midway between b and c. 



XBXT-na. 20 . — Drawida peUudda i, typka ; Atrium. 


The spermathecal pores are in line with c. 

Internal anatomy . — The gizzards are five in number in XIV-XVIU or 
XV-XIX or XVI-XX. 

The testis sacs are confined to segment X, suspended by septum 9/10, 
by a narrow neck. 

The atrium in segment YU is a small simple rounded dilatation of 
the end of the spermathecal duct and is embedded in the parietes close 
to septum 7/8. 

Remarks . — The present specimens appear to me to be identical with 
the type-form of the species since the male pores are between b and c and 
an atrium is present. They differ from the type in the presence of setae 
in segment 11 and in the male pores being nearer c. But these points 
by themselves may not be sufficient to rank them as a new variety. 


Drawida travancoransis Mich. 

Teiimalai, from the edge of river. 11-IX-2G. Eight speoimoua* 

VoDlbayam. 5-XiI-2G. Five specimens, three sexual. 

1 add a few notes on certain features of the present specimens. 

Length 90-140 mm. Diameter 3*5-4 mm. Number of segments 
132-186. Colour during life dark grey above, paler ventrally. 

The prostomium is prolobous, long and conical. It gets considerably 
retracted when the worms are killed. 

The male pores are narrow, transversely elongated slits, in about 
midway between b and o. The pores are bordered in front and behind 
by a tUckened glandular lip the margin of which is much cut up. 

The female pores are minute in { ^ in line with b. 

Internal anatomy . — The gizzards are two in number in segments 
Xlll-XlV, that in XIY being much larger and almost spherical. 

The testis sacs in three of the four specimens dissected project into 
both IX and X and are not constricted by the septum. In the fourth 
specimen one sac projects slightly into segment IX and the other extends 
backwards a little beyond the ovarian chamber. 

The prostates are pear-shaped with a ‘ furry ’ surface. The ectal 
end of the prostate is rounded and fits into a cup-shaped depression in 
the body wall. Strong muscle bands run transversely across the parietes 
in this region. The vas deferens enters the prostate a little below its 
ental end. 
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The atrium in segment VIl has the shape of an inverted flask, the neok 
being half as wide as the rounded body. The spermathecal duct enters 
the atrium at its ectal end. In one specimen, while the right atrium was 
of the usual shape, the left was bilobed in the longitudinal direction, the 
septmn 7/8 cutting the atrial sac into two halves. 


Orawida dreumpapUlatus, sp. nov. 

(Plate II, figs. 14, 16.) 

Nedumangad. lO-lX-26. Four Bpecimens, two of which wore eoxual. 

Vembayam. 5-X11-26. Four specimens, three sexual. 

External characters . — The length varies between 40 and 46 mm. 
Diameter of body 1*5 mm. Number of segments 128-148. 

The prostomium is prominent during life and is prolobous. It gets 
very much contracted on killing the worms and is seen in preserved 
specimens as a small lobe \mder the first segment. 

Dorsal pores are absent. 

The setae are small and very closely paired. In the middle of the 
body aa is equal to or very slightly less than be, and dd is half the cir- 
cumference. Setae are present on segment II. 

The clitellum is well marked and extends over segments X-Xlll. 
This region is conspicuously swollen and is of a much paler colour than 
the rest of the' body. The male pores are in furrow in ab, each 
being situated on a minute conical elevation in the centre of a largo 
neatly circular papilla (Plate II, fig. 14). The papillae in some speci- 
mens almost touch each other in the mid-ventral line and in others are 
separated only by a narrow interval Each papilla extends outwards to 
about half be and anteriorly and posteriorly as far as the setal zones of 
the 10th and 11th segments respectively. The papillae have a narrow 
whitish border and in some specimens the outer edge stands out from the 
body wall and not touching it. 

The female apertures are not distinguishable. 

The spermathecal pores are in fiirrow | in a6. 

Internal arwtowy.-^epta 6/6-8/!) are tUckened. 

The gizzards are three in number in segments XII-XIV or Xill-XV ; 
none being very large. 

The last hearts are in segment IX. 

The excretory system is meganephridial. 

The testis sacs are large ovoid sacs, yellowish in colour, in segment X, 
not projecting or only slightly into segment IX ; in the latter case, not 
constricted by the septum. The anterior portion of the vas deferens lies 
on the anterior face of septum 9/ lU in segment IX, where it twines round 
the heart once or twice. 

The prostates are in segment X. They are whitish in coloiur, short, 
cylindiical and slightly curved (Plate II, fig. 16). The surface is ‘ furry ’ 
or papiUose, being densely covered with large, finely granulated gland 
cells. The vas deferens enters the prostate on its anterior side near the 
ectal end. 

A conspicuous ovarian chamber is formed by septa 10/11 and 11/12. 
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The ovisacs are yellowish in colotn and very long and extend back- 
wards through eight or ten segments. They present a beaded appear- 
ance being strongly constricted by the septa. The hinder end is ddated 
in some specimens. 

The spermathecal ampulla is an almost spherical sac in segment YIII. 
The atrium in segment VII is an ovoid sac, the basal part of which is half 
as wide as the upper part. The duct opens into the atrium at its ectal 
end, 

Rmairks. — The present form shows resemblances to D, anmnialei 
Steph. and D. ramnadana Mich, in several respects but the large circular 
papillae in 10/11 are quite distinctive of this species. 

Family Mboasoolboidae. 

Sub-family Mboascolscinax. 

Genus Plutelliu £. Ferr. 

Plutellus variabilis, sp. nov. 

(Plate II, figs. 16, 17.) 

Tenmalai, from wet mud along with Glypkidrilus, ll-IX-26, A number of speci- 
mens, about a dozen sexual. 

Vembayam, September, 1926. A number of sexual specimens* 

Peermade, 4,000 ft. 23-XII-26. Three mature specimens. 

Kumily, 2,600 ft. 26-XII-26. Five specimens, all sexual. 

Kottayam. From bunds in paddy fields. 27-XII-26. A number of sexual speci- 
mens. 

External characters. —Length 50-65 mm. Diameter 1-1-5 mm. 

Number of segments 82-96. 

Colour during life, pale red. 

Frostomium epilobous J-|. 

Dorsal pores begin in 

The setae are widely paired. In segment VIII ab=\aa=^=\cd ! 
behind clitellum ab~^aa=\bc=^\cd •, in the middle of the body 
\aa=\be=\cd. While cd remains constant throughout, a« becomes 
wider behind the clitellum and be becomes wider about the middle of 
the body, dd which is J of the circumference in the anterior segments 
becom^ reduced to about one-seventh of the circumference in the middle 
of the body. Setae are sometimes absent on segment II. 

The clitellum is smooth and ring-shaped and includes segments XIV- 
XVII (=4). Dorsal pores and setae are visible on the clitellum. The 
male pores are on transversely elongated papillae (Plate II, fig. 16) in the 
line of setae h in the setal zone of segment XVIII. Each papilla extends 
beyond the lines of setae a and 6 and is separated from the other by a 
short interval. Punning along the middle of each papilla is a trans- 
verse groove. 

The female poxes are paired, very minute, in front of the setal zone 
of segment XIV. 

The spermathecal apertures, when present, are either one pair in the 
setal zone of segment VIII in Uie position of 6, or only one (on the right 



62 


Records of the Indian Museum. [ Vol. 

side only). Both the setae b are absent in this segment when both sper- 
mathecae are present ; seta b of one side is absent when only one sper* 
matheca is present ; both setae are present in specimens in which sper- 
mathecae are not developed. 

Interned anatomy . — Septa 6/7-9/10 are thickened, 10/11-12/13 mode- 
rately so. 

The gizzard in segment VI is rectangular in shape and slightly flat- 
tened dorso-venteally. The intestine begins in segment XIX. There 
are no calciferous glands. The oesophageal swellings in segments VIII- 
XIV (rarely in XV and XVI also) are richly supplied with blood vessels, 
which are seen as numerous transverse striations. 

The last heart is in XIII. 

The excretory system is meganephridial, one pair per segment. The 
loops are not transverse but longitudinal and the nephridiopores are in 
the line of b. 

The testes and funnels are free in segments X and XI. The seminal 
vesicles are two pairs in segments XI and XII, racemose. 

The prostates are long and tubular with a few windings and occupy 

segments XVIII and XIX and sometimes 
project slightly into segment XVII. The 
duct is short and less than half as wide 
as the glandular part. It describes a 
bow-shaped loop with the concavity 
facing forwards and opens to the outside, 

There are no penial setae. 

The ovaries, ovarian funnels and ducts 
occupy the usual position in segment 
XIII. 

The spermathecae (Plate II, fig. 17) 
are one pair in segment VIII or a single 
TKXT-pia. 21.— Pluidlus varia- one (on the right side only) or absent 

btlu : Prostate. altogether. I give below a table showing 

the number of specimens dissected and the conditions observed : — 



Tenmalai 

Kttmily 


No. of No. with I No. with No. with- 


Locality. 


specimens one sperma- one pair of out sperma- 
dissected. theca only, spermathecae. thecae. 



Kottayam 


5 0 6 0 


Peermade 

Vembayam 


3 10 

6 10 



Total . 


30 


10 


16 
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Of the 30 specimens dissected, 16 had no spermathecae, i had only 
one spermatheca and 10 had one pair. These results appear to indicate 
that the species is undergoing reduction in the number of spermathecae. 

The ampulla is roughly oval. The duct, which is distinctly marked 
off, is about as long as the ampulla and one-third as wide as it. The single 
diverticulum is pear-shaped and arises from the lower end of the ampulla. 

Remarks . — The present form appears to be related to P. timidus 
Cogn. recorded from Travancore. It differs, however, from Cognetti’s 
species in several important respects such as the presence of a sper- 
mathecal diverticulum, the position of the spermathecal apertures, the 
presence of two pairs of seminal vesicles, and the configuration of the male 
field. 


Genus Pontodrilm £. Perr. 

Pontodriltts benaudeiuu Bedd. 

KoviJatu, 8 miles N. of Trivandrum. April, 1927. Six specimens. Numerous 
specimens of this species were collected by me from Krusadi Island, Pam ben. 
in February 1927. 

In the specimens from Kovilam the intestine begins in segment XIV ; 
in the batch from Krusadi it begins in XV or XVI. 

Nephridia begin in segment XIII. They are absent in segment XIV 
in the specimens from both localities. 

Genus Woodwardiella Bteph. 

Woodwardiella fcayankulamenns, sp. nov. 

(Plate II, figs. 18, 19, 20, 21, 22.) 

Kayankulam, Travancore. November, 1026. One dozen BpeciinenB, sexually 
mature. 

External characters.— Length 66 mm. Diameter 1-1*5 mm, Number 
of segments 110-120. Colour of preserved specimen pale-yellow. 

Prostomiiun epilobous J, the sides converge backwards and meet 
forming a V. 

The dorsal pores begin in furrow 

The setae are widely paired, the lateral setae very much so. In front 
of the clitellum ab~\aa~\bc—\cd in the middle of the body o5= 
|^==4ic=Jcd. dd is slightly less than one-third of the circumference 
in front of the clitellum and about one-seventh of the circumference 
in the middle of the body. 

The clitellum is smooth and ring-shaped and includes segments XIV- 
XVII (=4), sometimes extending anteriorly over the posterior third or 
half of segment XIII. Dorsal pores are present on the clitellum and 
setae are visible. 

The niale pores are on small tubercle-like papillae on segment XVIII 
m line with Mtae o, There are no copulatory papillae. The f^mniA 
apertures are in the setal zone of segment XIV in the interval oa. 

spermathecal pores are two pairs, in grooves i and between 
the Imes of setae a and 6. 
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Internal anatomy . — The first septum is 5/6. Septa 6/6-8/9 ate' tiiiok- 
ened, and 9/10-11/12 are moderately so. 

The gizzard in segment V is short, almost rounded and not very mus* 
cidar. There are no calciferous glands. The oesophagus is very vas- 
cular in segments VIII-XIII (sometimes in XIV and XV also). The 
intestine begins in XVII. 

The last heart is in segment XIII. 

The nephridia are one pair per segment throughout the body. In 
segments V-XXII the nephridia are ‘ tufts large and bushy in V-Vl, 
small and inconspicuous in VII-XIII, large again and flatten^ in XTV- 
XXII. From segment XXII onwards the nephridia are small but 
conspicuously situated with only a few loops lying longitudinally in the 
Une of setae h. 

The testes and funnels are free, in segments X and XT. The testes 
are broad, thin and plate-Uke, attached to the posterior face of septa 
•9/10 and 10/11. 

The seminal vesicles are situated in segments XI and XII. They are 
fiat and tongue-like with the margin deeply cut up. 

The prostates (Plate II, fig. 19) are broad, flattened and lobulated 
and occupy segments XVIIl-XIX. The duct is short and passes trans- 
versely inwards to open to the outside. The ectal portion of the duct 
is dilated. 

A single penial setal sac (enclosing two penial setae) is attached to the 
ectal end of each prostatic duct (Plate II, fig. 20). 

The penial setae are slightly bow-shaped and 270-338tA long and 
Op thick at the middle. The distal fifth, which projects out of the sac, 
is ornamented with a few very minute spines (Plate II, figs. 21, 22). 
The tip is sharply pointed and is often drawn out into a fine needle. 

The ovaries are broad, thin and fan-like in segment XIII. There arc 
a pair of ovisacs in segment XIV. 

The spermathecae (Plate II, fig. 18) are two pairs in segments VIII 
and IX. The ampiilla is oval and the duct, which is sharply marked ofl, 
is half as long as it. There is a single diverticulum, two-fifths as long 
as the ampulla and cylindrical in shape, opening into the duct a little 
below its ental end. 

Remarks . — The nephridial condition in the present form appears to 
be similar to that in WooiwardifMa bahU (23). 

Genus MegascolidM McCoy. 

Megasoolides chengaiuiurM» sp. nov. 

(Plate II, figs. 23, 24.) 

Uhengaunur. 28-V1J1-26. Four spocimeiis, two sexual. 

Chengaimur. 14-XI-26. Twelve speoimens, none sexual. 

External characters . — ^Length 120 mm. lliameter 3 mm. Numbet 
of segments 230. The body behind the clitellum is butter coloured 
during life due to the large quantity of mucus present in this region. 
The anterior segments are ptde red. 

Prostomium (1). 
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Segments VU aM Vllt are biannular. Segments tX-XIIl and the 
post clitellar segments are triannular. The first dorsal pore is in 

The setae are all ventrally situated and are distinctly paired from 
segment XIL The setae of segments II-VII are stouter than those 
behind. The relative size of the setal intervals may be expressed as 
follows : — 

In Segment VIII a 6 =|-oa=|bc=|cd. 

In Segment XIII a 6 =|ao=J 6 c=cd. 

Behind the clitellum and in middle of body 06=^00 s=:f 6 c=fcrf. 
Behind the clitellum the ventral break gets wider and the setae get more 
closely paired. 

The clitellum is smooth and ring-shaped and extends over segments 
XIV-XVIII (= 6 ). 

On segment XVIII there is a median longitudinal depression that 
passes anteriorly into segment XVII and expands into a large transverse 
depression which extends a httle beyond the setal zone. Posteriorly the 
median depression is confluent with a narrow transverse depression 
occupying the anterior third of segment XIX. 

On either side of the median depression in segment XVIII is a papilla 
with a rounded inner border. The male pores are situated on these 
papillae in line with setae a. 

The female pores are paired in a transversely oval narrow whitish 
area in the setal zone of segment XIV. 

The spermathecal apertures are two pairs on minute tubercle-like 
papillae in | and f in line with setae, a. 




TsxT*jnQ. 22 . — MeguHcolidee chengannures : PrcMsiatc. a., showifig poaition of prottat'e 
in the segment ; 6,, prostate, magnified. 

Internal anatomy , — Septum 6/6 is thin ; 6/7-12/13 are thickened. 

The gizzard in segment V is almost spherical. There are four pairs 
of calciferous glan^ in segments X-XIII. The glands are ovoid, 
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flalitened and lamellated iutemally. The intestine begins in XV. The 
typhlosole is present as a conspicuous median ridge. 

The last heart is in segment XIII. 

In the preclitellar region the nephridia are large ‘ tufts’, one pair per 
segment at the sides of the oesophagus. From segment XIV onwards 
a large number of small microuephridia are arranged in each segment in 
a single transverse row close to the septum. There are no integumental 
nephridia in any part of the body. 

Testes and funnels are free in segments X and XI. Seminal vesicles 
are two pairs in segments XI and XII, large and racemose. 

Prostates are tubular and consist of a few adpressed coils which 
occupy segments XVIII and XIX. The duct is short, very thin and 
not shiny. It passes straight inwards to open to the outside. 

The spermathecae are two pans in segments VIII and IX. They are 
long, simple, club-shaped sacs. The ampulla and the duct are not marked 
o£E though the swollen distal third of the sac is twice as wide as the long 
tubular proximal part. There is no diverticulum. 

There are no penial setae. 

Remarks . — The present species, which appears to be closely related t6 
M. pilatits, is distinguished from it chiefly by the absence of penial setae 
and integumental nephridia. 

Genus Notoscolez Fletcher. 

Notosoolez tenmalai (Mich.) var. ghatensu, uov. 

(Plate II, flgs. 26, 26.) 

Tenmalal, Travancore. 9-X-1926. 8even specimciiH, all sexually irmtuie. 

External characters . — The largest specimen in the collection was- 
135 mm. long and had 315 segments. 

The prostomium is proepilobous. 

Dorsal pores begin in furrow 

The setae are paired, ab more closely than cd. The relative size of 
the setal intervals may be expressed as follows ; — 

In front of the cliteilum ab=\aa^^bc^\cd. 

Behind the cliteilum a6=|aa=^6c=|od, 

dd is slightly less than half the circumference in front of the cliteilum and 
one-third of the circumference behind it. 

The cliteilum is smooth and ring-shaped and includes ^ XlII-XVl 
(=3^). Dorsal pores are absent on the cliteilum. 

The male field is a rectangular area extending from the setae of seg- 
ment XVII to the end of segment XVIII. The area is composed of two 
cushions separated by a median depressed interval (Plate II, fig. 25). 
The outer margin of each cushion is straight and the inner border is bow- 
shaped, convex to the middle line. Bunning along each cushion, parallel 
to its inner border, is a narrow longitudinal groove. The male pores are 
situated a little to the outer side of the posterior end of the longitudinal 
groove, in line with setae 6. The pores are made out by treating the body 
wall with a weak solution of caustic potash. Setae a and 6 are absent 
•u segment XVIII. 
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The female pore may le single or paired, in a email transversely 
elongated area in the setal zone of segment XIV. 

The spermathecal apertures are narrow transverse slits in f andf 
in line with setae a. Setae a of segment VIII are absent. 

Internal anatomy.— -Septum 6/6 is very thin ; 6/7-8/9 are greatly thick- 
ened, 9/10-10/11 less so. 

The gizzard is in segment V, strongly developed and rectangular. 
There are no calciferous glands. The oesophagus is seg^entally swollen 
in VII-XIV and very , vascular. The intestine begins in XVI. 

The last heart is in XIII. 

The excretory system is micronephridial. Large tufted nephridia, 
one pair per segment, are present in the clitellar and preclitellar seg- 
ments. From segment XX onwards there are, in each segment, a small 
number (6-7 on each side) of micronephridia. 

The testes and funnels are free in segments X and XI. The vesi- 
culae seminales are two pairs in XI and XII, long conical bags with a 
wavy margin. 

The prostates are long, flattened, much lobulated glands, occupying 
segments XVIII-XXIV (7 segments). The short duct proceeds trans- 
versely inwards and opens to the outside. 

There are no penial setae. 

The spermathecac (Plate II, fig. 26) are two pairs in segments VIII 
and IX. The ampulla is oval and hangs down from the upper end of the 
duct. The duct is distinctly marked off and is more than one-and-a-half 
times as long as the ampulla. A single club-shaped diverticulum, one- 
third as long as the duct, arises from it a little above its ectal end. 
Glandular appendages are absent. 

Remarks,-— The present form differs from the type form V. tennalai 
in the setal intervals, the smaller extent of the clitellum, the position 
of the gizzard and the intestine, the form of the spermathecae and the 
absence of glandular appendages round them, and in the configuration 
of the male field. As the present specimens were collected from the same 
locality as Michaelsen's specimens, I was at first tempted to regard them 
as identical with the type form, but the differences enumerated above 
are so distinct that the present form should be ranked as a variety. 
I have noted that slight variations may be caused in the appearance 
of the male field by the degree of sexual maturity, and also by the degree 
of contraction of this part of the body during the process of killing. 
There are in my collection two individuals of this variety in which the 
cushions are rather oval with the inner border of each straight (instead 
of bow-shaped) and the depressed interval between the cusUons wider. 

Notoscolex tenmalai var. karakulameiitis Steph. 

Trivandrum. August, 1926. Numerous specimens. 

A few notes may be added to supplement Stephenson’s account (17). 

Number of segments 148.| 

Prostomium prolobous. 

Dorsal pores begin in 

The female pore is single on a small oval patch in the setal zone of 
segment XIV. 
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Internal anatomy . — The oesophagus is very vascular in segments 
XI-XIV. 

There are a pair of ovisacs in segment XIV. 

In one specimen an abnormality was noted. The oval elevation was 
repeated on segment XIX on the left side. The specimen was dissected 
and it was seen that there were two fully developed prostates on this 
side each having its own duct, the anterior duct opening on segment 
XVIII and the posterior on segment XIX. 

Notoscolas peemudenns, sp. nov. 

(Plate m, figs. 27, 28, 29.) 

Peermade, Travancore, 3,500 ft. 23-Xn-1926. Prom edge of river amongst roots 
of grass. Numerous specimens, sexual. 

External characters . — ^Length 75 mm. Diameter 2 mm. Nmnber of 
segments 164. 

Prostomium epilobous tongue either open behind or closed by a 
cross furrow. 

Dorsal pores begin in furrow 

Setae eight throughout the body ; ah paired and cd very widely so. 
Both behind and in front of the clitellum ah=\aa—\hc=\cd and dd is 
slightly greater than J of the circumference. 

The clitellum is smooth, ring-shaped and extends over segments XIV 
— JXVII (=3J). Dorsal pores are present on the clitellum and setae 
are slightly visible. 

The male field is a thickened, rectangular area, with more or less 
rounded sides, occupying the narrow posterior half of segment XVII, 
segment XVIII, and a portion of the anterior half of segment XIX. 
Laterally the area extends to the line of setae h. The middle portion of 
this field is slightly depressed longitudinally. 

The male pores are on segment XVIII in line with setae a. 

The female aperture is single, in the setal zone of segment XIV. in the 
centre of a small oval area in the middle of aa. 

The spermathecal pores are two pairs in | and ^ in line with setae b. 

Internal anatomy . — Septum 5/6 is thin, 6/7 to 9/10 are thickened 
and 10/11 to 11/12 are moderately so. 

There is a well developed gizzard in segment V. The intestine begins 
in XV, XVI, or XVII. There are no calciferous glands. 

The last heart is in segment XIII. 

The excretory system is micronephridial. Bushy nephridial tufts, 
one pair per segment, are present in the preclitellar and clitellar segments. 
In the post-clitellar region four or five small micronephridia are present 
on each side per segment. 

Testes and funnels are free in segments X and XI. Seminal vesicles 
are two pairs in segments XI and XII, flattened and lobulated, those 
in segment XI are rather small in some specimens. 

The prostates are thick and loosely lobpd and extend through three 
or four segments. The shiny duct makes one or two curves and then 
proceeds obliquely backwards and inwards to open to the outside. The 
dpct is narrow entally and gets wide towards the ertg.1 end. 
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A ainglft setal sac containing two penial aetae opens to the outside 
in close connection witli each prostatic duct. The penial setae are 1 inm. 
in length and 9-10(i in thickness. At the end of the proximal half the 
shaft gets wavy. The distal portion of the shaft is ornamented 
two rows of minute spines occurring at relatively long intOTvals. The 
tip is pointed (Plate III, fig. 29). 

The ovaries occupy the usual position in segment XIII. Ihere are 
a pair of ianall ovisacs in segment Xiy. 

The spermathecae are two pairs in segments VIII and IX. ihe 

ampulla is clubnahaped, narrowing to form the duct, which is not mark- 
ed off. A single pear-shaped diverticulum arises from about the 
middle of the duct (Plate III, fiig. 28). 



TizT'Ha. 23. — NalotedUx ptermoAtntit ; penial setae, general form, x 166. 

UemarkB, — The present species is related to N. gravelyi Steph. but 
is distinguished from it by its large size, the single median female pore, 
the position of the gizzard and the intestine, absence of meganeplmdia 
and the presence of ornamentation on the penial setae. 

Notoscolez travancorensis, sp. nov. 

(Plate III, figs. 30, 31.) 

Peermade, Travancore, 4000 ft. 23-XII-26. Four sexual specimens and a few 

immature ones. 

External charaOers . — Length 100-110 mm. Diameter 2 mm. anterior- 
ly and 1‘6 mm. posteriorly. Number of segments 200-210. Colour 
pale yellowish-grey, clitellum yellow. 

Prostomium is proepilobous. There is a longitudinal mid-dorsal 
furrow on the anterior half of segment I. 

The first dorsal pore in furrow The setae are paired, cd widely. 
Behind the clitellum ab~ \aa=^c=^cd, and dd is slightly greater 
than one-third of the circumference. In the middle of the body the 
relative sizes of the setal intervals are the same but dd is only one-fifth 
of the circumference. At the hinder end ab ^oa=|ic--. 

The clitellum is thick, smooth and ring-shaped and includes ^ XIII — 
XVII (=4|). Dorsal pores are absent and setae are seen only very in- 
distinctly. 

On the ventral side of segment XVIII are a pair of circular papillae 
with a broad whitish thickened border. Each papilla takes up the 
whole length of the segment and extends inwards to the line of setae 
a or slightly beyond and outwards to about two-thirds 6r. Occupying 
the middle of each papilla is a bean-shaped elevation with the hilus turned 
away from the middle line. The male pores are situaf ed in Ihe bean-shap- 
ed elevation in line with setae h. 

The female pores are paired, in the setal zone of segment XIV, in a 
tFansversel^ elongated wmtuh a^ea which extends from a to a. 
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The spermathecal apertures are two pairs in | and | in line with the 
setae b. 

IfOerndl anatomy . — Septum 6/6 is very thin ; 6/7-9/10 are much thick- 
ened ; 10/11-11/12 moderately so. 

The gizzard is in segment V. It is flattened dorso-ventrally and the 
sides are rounded. There are no calciferous glands. The oesophagus 
is segmentally swollen and is very vascular in segments XI-XIIL The 
intestine begins in segment XVI. 

The last hearts are in segment XIII. 

The excretory system is micronephridial. I^arge bushy nephridial 
tufts, one pair per segment, are present in the preclitellar and clitellar 
regions. In the clitellar segments the tufts look expanded as the loops 
are long and loose. In the post-clitellar segments four or five small 
nephridia occur on each side. 

The worm is metandric. Testes and funnels are only one pair in 
segment XI, enclosed in a thin testis sac which curves round the oeso- 
phagus on each side. 

The seminal vesicles are one pair in segment XIL They are long, and 
narrowing towards the tip are attached to the septum by a broad base. 

The prostates are long, narrow, and loosely lobed, and extend through 
about two segments ; their outer edges meet above the gut in the mid- 
dorsal line. The thin proximal half of the duct describes two or three 
small loops. The duct then becomes wider, describes a large loop, convex 
in the middle line, and opens to the outside. 

The ovaries are in segment XIII. A pair of small ovisacs are present 
in segment XIV. 

The spermathecae (Plate III, fig. 31) are two pairs in segments VIII 
and IX. The ampulla is thin-walled, long and club shaped, the lower 
narrowed portion being only one-third as wide as the swollen distal part. 
The duct is very short and is practically embedded in the body wall. 
A single pear-shaped diverticulum with a simple chamber arises from the 
ectal end of the ampulla close to the body wall. 

There are no penial setae. 

Notosoolm minimus, sp. nov., 

(Plate III, figs. 32, 33 ; Plate IV, fig. 44.) 

Peermade, 4,000 ft. 22-X1I-26. One dozen spedmens, mostly sexual. 

External characters . — Length 37-46 mm. Diameter 1'6 mm. in the 
anterior part of the body and 1 mm. in the middle and hinder regions. 
Number of segments 104-124. 

Prostomimn broad and epilobous ^-§. Sides parallel and tongue 
open behind. 

The first dorsal pore is in furrow f . 

The setae are paired, the ventral setae rather closely and the lateral 
setae very widely throughout the body. In segment XII ai>=Jc 50 =§^ 
6c=f(d ; and id is two-seventh of the circumference. Behind the 
clitellum ab=^aa=^c= and (fd is about ^ of the circumference. 
Posteriorly ab—\aa=%hc=\cd and dd gets considerably reduced 
and is sli^tly less than t^e ventral break. In the post-clitellar region 
the intervals aa^ be, and cd remain fairly constant but a6 gets wider and 
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(1(1 narrower. In the last ten segments the arrangement of the 8eta<* 
is slightly irregular. 

The clitellum is ring-shaped and includes segments XIV— XVII 
(-4), Imtventrally it sometimes extends over the posterior half of seg- 
ment XIII. 

On the ventral side of segment XVIII are two small circular papillae 
each taking uj) the interval botw(‘(‘n ihe lines of s(‘tae a and h and nearly 
the whol(‘ length of the segment. The male pores are on these papillae 
l)etwe(‘ii the lines of setat^ a and h, much nearer to b than a. In three 
specimens in the collection th(‘r<j was a glandular thickening in the interval 
aa on the 2 )osterior half of segment XVII and a similar thickening was 
presejit on the anterior liall ot segment XIX. 

The female 2 )ore is single and median in the ('(‘litre of a small trans- 
versely elongated area in the setal zone ol s(‘gment XIV. 

The spermathecal apertures are two pairs in I and tt in line with 
S(‘tae h. 

h(<rfi(il an(jU(ymg--8ii])tmn is very thin ; are thin ; !»/IO- 

1 1 IV2 are slightly thickened. 

Tli(‘ gizzard is in segment V and is eylindiic'al. There are no calci- 
f(‘roiis glands. The o(‘sophagus is vascular in s('gm(‘nts XH-XIV, The 
intestine begins in segment XVi. 

The last heart is in segment X 11 1. 

One pair of tufted nephridia p(‘r M‘ginen1 ai(‘ prc'senl in th(‘ anterior 
s(‘gnu‘nt8 in front of the elitelliim tlu' pairs at the level of the anterior 
and ])ost(‘rior ends of 1h(‘ gizzard ladiig conspicuously large. In the 
clit(*llar region there ar(‘ two or thre(‘ (‘xpanded tufts on each side jier 
segment. Jiach segment behind th(‘ clitellum has lour or five small 
llatt(‘H(‘d nojihrida on each side. 

The testes and lunnels ar^‘ in s<‘guient X and XJ. Th(‘ siiiiiinal 
v(‘siel(^s arc in segments IX and XII ; those in segment IX ar(‘ attached 
to the anterior face of septum O/lo, 

The prostat(‘ is flattened and lobed and has branching (‘anals. Jt 
occupies .segments XV 11 1 and XIX and som(3tim(‘s extends into segment 

XX . The duct runs transversely inwards, 
then forwards, describing a broad loop ; 
it th(‘n proceeds backwards forming a 
second loop. The distal half of the duct 
is wide, shiny and S-shaped (Plate III, fig, 
32 ). 

A penial setal sac with two setae is 
present on each side. The sacs are 
attached to tho body wall dorsally by 
strong muscle bands. Each penial seta 
is bent in the form of a bow and is M 
mm. long, lljr Iduck proximally, and 5(ji 
thick at the distal end just before its 
emergence from the body wall. The seta 
describes one spiral twist when passing 
through the body wall and the exposed 
distal end, which is 63|i, in length, is 
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straight and tapering and is ornamented with a double series of closely- 
set finely pointed spines. When this distal portion (Plate III, fig. 33a, 6) 
is examined as the seta lies on one side, only one row of serrations is seen 
and it presents an appearance like the sting of the honey bee. 

The speimathecae (Plate IV, fig. 44) are two pairs in segments VII 1 
and IX. The ampulla is ovoid. The duct is marked off and is about 
one-third as long as the ampulla. A single cylindrical diverti(5ulum, 
half as long as the ampulla, arises from the upper end of the duct at its 
jimction with the ampulla. 


Genus Megascolex Templeton. 

Megascolex travancorensis (Mich), var. proboscidea, nov. 

(Plate III, figs. 34, 35, 36). 

Tcnmalai, 1,000 ft. Fixjm a hill slope by the side of a road. 14-1X‘2C and 19-X-20. 

Numerous specimens. 

External characters , — Length 105-180 mm. Diameter 2 mm. 
Number of segments 192-213. Colour pale white, no pigmentation. 
The prostomium is proepilobous and is an almost conical lobe overhang 
ing the mouth. 

Proboscis,— hi addition to the prostomiunj this species possesses a 
proboscis-like organ comjiarable to the prol)oscis of certain groups of 
worms. 1he protrusion and retraction of this interesting organ which 
functions as a feeler in living spc(*imens may be watched. When fully 
protruded the proboscis measures 4 mm. in length. From dissections 
and sections (Plate 111, fig. 36) it is clearly seen that it arises from the 
dorsal wall of the buccal cavity from a po(het like invagination in front 
of the brain. When the worms an* killed in strong spirit the probosi-is 
is retracted and is seen only as a straight knob pjojectiug from the buccal 
cavity beneath the contracted prostomium and is. therefore, easily over- 
looked. Many of my specimens were first narcotised in very weak spirit 
and then transferred to 10 per cent, formalin for G hours. I was thus 
able to preserve the proboscis in a fairly protruded condition. In 
specimens in which the anterior portion of the buccal cavity gets ev(Tted 
in the process of killing, the proboscis pocket also gets completely everted 
and the proboscis comes to lie in front of the prostomium and appears 
to be an extension of it though really it is not. 

The proboscis is long and cylindrical (*024 mm. thick at the distal 
end and *018 mm. thick at the base), sometimes club-shaped with a 
swollen distal portion. It has a segmented appearance due to four or 
five ring-like constrictions round it. Beneath the epidermis is a layer 
of circular muscle fibres surrounding a stout axial core of longitudinal 
fibres. These latter are retractor in function and are attached behind 
to the dorsal wall of the buccal cavity above the brain. 

There are, as usual, two cerebral nerves one on each side. Each of 
these soon divides into two branches. The outer branch supplies the 
prostomium. The inner, which is stouter, passes into the proboscis 
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along with its fellow. In Megascolex mauriiii, in which a proboscis 

is absent, the two branches of each 

cerebral nerve are of equal thickness and 
/u \\^\ both supply the prostomi urn. 

/ y \ \ Beddard in his monograph mentions 

/ / \ two species of earthworms possessing a 

I I I \ structure apparently similar to the one 

I described above though he calls it 

‘ prostomium ’ in both cases. With 
regard to one of them, viz., Trichochaefn 

— hesfendim, he says that it protrudes 

from the mouth, and in sections is seen 
to arise from a slight invagination of the 

J p. dorsal wall of the buccal cavity just in 

front of the brain — a condition almost 
. ..rrv, exactly similar to that obtaining in my 

. worms. The presence in Oligochaeta of 

yNv a tactile organ distinct from the prosto- 

r mium is of great interest. 

' The first dorsal pore is in furrow f. 
jw In a few specimens an indistinct pore was 

^ noticed in 

1 The setae are in rings. The dorsal 

, break, which is wide anteriorly, gets 
mavriiii : Hrain and cerebral reduced m the posterior region till it IS 
nerves. 6.. Megascolex travati- about three -fourths of the ventral break, 
rorensis y^r pnJ>oscuha : J^rain anterior 

and cerebral ncr\C8. i 

segments. The following numbers were 

counted 12/11-111, lO/IV-VlII, 20/IX-Xni, 22/XIX, 24/XXV, 

24/hinder end. 

The clitellum is ring-shaped and extends over ^XIII — JXVII ( — 4). 
The male field is a heart-shaped cushion (Plate III, fig. 34) with the 
broad base anterior, a little behind the setal zone of segment XVII 
and the rounded narrow apex jiosterior, at the level of the setae of segment 
XIX or slightly behind it. The cushion has a median depression beginn- 
ing from the setal zone of segment XVlIl and extending backwards to 
aliout the epd of the anterior quarter of segment XIX. The male pores 
are minute apertures in the setal zone of segment XVIII in line with 
setae 6. Setae a, b, r, d are absent on XVIII, while in segment XIX, 
a, h, and c are carried slightly backwards by the posterior border of the 
cushion. 

The female pores are paired on a small transversely elongated aiea 
in the setal zone of segment XIV. 

The spermathecal apertures are minute pores in | and ^ in line with 
setae a. 

There is a longitudinal dumb-bell shaped depression occupying 
segments VIIl-IX (Plate III, fig. 35). The depression, which begins a 
little in front of furrow extends backwards to the setal zone of IX and 
is bordered all round by a thickened rim. 

o2 
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Internal anatotny , — Septum 5/0 is very thin and membranous ; 6/7- 
8/9 are thickened, 9/10-12/13 moderately so. 

The gizzard is in segment V. There are no calciferous glands. The 
intestine begins in XVI. 

The last heart is in segment XIII. 

The excretory system is micronephridial. In the prcclitellar segments 
there are one pair of large tufted nephridia per segment : in the clitellar 
and post-clitellar regions there are a number of small micronephridia per 
segment attached to the parietes on each side. The parietal nephridia 
in the clitellar segments are fewer in number and larger than those of 
the segments behind. 

The testes and funnels are free in segments X and XJ. The seminal 
vesicles are long conical sacs in segments XI and XII. 

The prostates arc long, flat and much lobidated and extend through 
aboTit nine segments. The thin ental end of the duct describes a small 
semicii’cnlar loop, the concavity facing forwards. At the end of this 
loop the duct gets wide, muscular and shiny and proceeds straight back- 
wards to open to the outside. Just before its termination the duet 
becomes thm and describes a second small loop similar to the first. 

The spermatheeae are two jiairs in segments VIII and IX. The 
ampulla is a thin-walled pear-shaped sac, narrow in its octal portion. 
The duct is short and is not marked off from the narrow eetal part of the 
ampulla. A club-shaped diverticulum, al>out half as long as th(‘. 
ampulla, arises from its ectal end. It was noticed that in immature 
specimens the diverticulum is longer than the ampulla. 

There are no [lonial setae. 

Rerna^ks , — The present form is doubtless a variety of the sjieeies M. 
travancorenms but differs slightly tram the four known varieties of the 
tyjie-form. The male field approaches very nearly to that of the variety 
ghatensis. The present form differs, however, from that variety in the 
shorter spermathecal diverticulum, the position of the gizzard, the copula- 
tory cushion in the spermathecal region, and the presence of a retractile 
proboscis. At the same time, I am conscious of the possibility of the 
present form turning out to be identical with ghatensis. The slight differ- 
ence in the male field in the case of Michaelsen’s specimens may be due 
to their bad preservation and he might possibly have overlooked the 
proboscis, which is completely retracted in specimens killed without first 
being narcotised. 


Megascolex auriculata, sp. nov. 

(Plate III, figs. 37, 38). 

VaiiOipeiiyar, 2000 ft. Edge of a oanal. 24>Xll-26. A number of speoimens, 
all sexual. 

Kumili, 1,500 ft. Edge of submeiged rice-field. 26*XlI-2(). Numerous specimens. 

External characters . — Length 86-116 mm. Diameter 2 mm. Number 
of segments 184-214. The body is dull grey in colour and the clitellum 
is yolk-yellow. 



1929.] 


K. S. P. Aiveb : OUgoohaeta of Tramneore. 


66 


The prostomium is proepilobous. 

The dorsal pores begin in furrow 

The setal arrangement is purely lumbricine till the middle of the body, 
ah closely paired and cd widely so. The tendency to change to the peri- 
chaetine condition is seen to begin here. While the interval cd) continues 
to be regular, either the seta coidoi both often get moved a little inward 
or outward ^m their usual position and an extra seta or two are some- 
times developed. From about segment CXXV (in a specimen with 214 
segments) the usual number of setae per segment is found to be 10, though 
8 and very rarely 12 also occur. Towards the extreme hinder end 12 
setae become the rule though even here some segments have only 10. 
The intersetal relations in a few segments are shown in the table 
below : — 

Segment X. 

aa: ah: hr: cd: : 10: 4: 0: 8. 

Segment XIX. 

aa : ah : he : cd :: 4: : 2 : T) : 

Segment XXXV L 

aa: ah: he: cd: : Q: 2: !): 4. 

dd in all these is sliglitly less than half the circumference. 

The clitellum is yoUc-yellow in colour, thick and ring-shaped, and 
extends over segments XIV-|XVII (^-.3^). In a few specimens the 
clitellum includes the posterior half of segment XIII also. 

On the ventral surface of segment XVIII are two excavations placed 
obliquely (diverging anteriorly), separated by an interval equal to aa. 
I^ach excavation is bounded, except on its inner side, by a broad, much 
thickened, glandular lip. The pit-like depression with the broad lip 
along three sides of it resembles an ear with the opening of the meatus. 
In two specimens the excavations have fused to form a single rectangular 
depression. The male pores are on segment XVIII in line with setae b. 

The female pores are paired, in the setal zone of segment XIV in the 
interval aa. The pores are separated by J aa. 

The spermathecal apertures are two pairs in § and in line with the 
setae b. 

Internal anatomy.— Bepta, (;/7-9/10 are very thick, 10/11 is slightly 
thickened and the next two septa very slightly so. There is a strongly 
developed, barrel-shaped gizzard in segment VI. There are no calciferous. 
glands. The oesophageal swellings in segments VIl-XIV are very 
vascular and the internal surface is thrown into villi. The intestine 
begins in segment XVI. In segments XVIII-XXI, being pressed upon 
by the large prostates, it becomes narrower. 

The last heart is in segment XIII. 

Tufted nephridia, one pair per segment, are present in the anterior 
se^ents. In the clitellar region the tufts are flattened and plate-like, 
and composed of a number of long winding tubes. In the post-clitellar 
region there we, in each segment, 6 or 6 small tufts on each side, attached 
to the posterior face of the septum. 
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Testes and funnels are only a single pair in segment XI, enclosed 
ill a large unpaired testis sac attached to the posterior face of septum 
10/11. The sac is narrow in the mid- ventral line below the oesophagus. 

The seminal vesicles are a single pair in segment 
XII. They are grape-like and long but confined to 
segment XIL 

The prostates are thick and loosely lobed and 
extend through three or four segments. The duct, 
which arises from the anterior part of the gland 
after a few windings, proceeds straight backwards 
to open to the outside. The ectal half of the duct 
is twice as wide as the ental portion and very shiny. 
There are no penial setae. 

Ovaries and funnels are in segment XIII. 

The spermathecae are two pairs in segments VIII 
and IX. The ampulla is long and thickly club- 
Tkxt-wo. 2^.— Me shaped, the basal portion being more than half as 

g^colex auriculata : wide as the distal half. The duct is very short. A 
roatatic uct. single diverticulum, almost cylindrical in shape, 
arises from the base of the ampulla. 

Remarks . — The present species appears to form the nearest link to 
Noioscolcx, The two other species forming a transition from Notoscolex 
to Megascoltx are M. willeyi Mich and M. zygochaetus Mich. 

Megascolex avicula, sp. nov. 

(Plate III, figs. 39, 40, 41, 42.) 

Pcermacle, 4,000 ft. 23-XI1-20. Anuniberof specimens, sexually mat urt‘. 

External characters . — The length of the specimens varies between 50 
and 70 nun. Diameter 2 mm. Number of segments 120-154. Colour 
pale slaty grey, clitellum yellow. 

The prostomium is prolobous. 

The first dorsal pore is in 

The setae are lumbricine in the clitellar and preclitellar regions, 
more closely paired than cd. In segment IX a6=|aa .~f6c=^|c(/ ; 
and dd is half the circumference. The numbers counted are: — 8/II-XIX, 
12/XX-L, 14/L-LX, 16/LXI, and 25-30/hinder end. The setae are paired 
up to the middle of the body. In the post-clitellar region aa remains 
nearly constant while zz gets gradually reduced posteriorly. In segment 
XXXVI zz is 2ar., in segment LIX it is l\aa and in segment XC it is 
iaa. 

Segments I-V are narrow. The remaining preclitellar segments are 
broad and triannular. 

The clitellum is thick and saddle-shaped and extends over segments 
|XIII-XVI1 (-^4|). As the middle ventral region is free from clitellar 
epidermis the grooves and seta are visible. The grooves are completely 
obliterated on the doi'sal and lateral sides. Dorsal pores are present. 

Occupying the whole of the ventral side of segment XVI JI is a trans- 
verse depression slightly narrowed in the middle and surrounded by a 
hickened ridge. Situated in the depression on either side of the middle 
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line is a transversely elongated elevation with a rounded inner end. 
The male pores are on the inner ends of these elevations almost in line 
with setae a. 

The female pores are paired in front of the setal-zone of segment XIV 
in line with setae a or a little internal to it. 

The spermathecal pores are two pairs in | and ^ internal to the line 
of a. 

Internal anatomy , — Septum 5/6 is thin, 6/7-9/10 are thickened and 
10/11 -1 1/1 2 moderately so. 

There is a strongly developed cylindrical gizzard in segment V. 
There are no calciferous glands. The oesophagus is very vascular in 
segments XII-XIV and lamellated internally. The narrow oesophagus 
suddenly dilates in segment XVII to form the intestine. 

The last heart is in segment XIII. 

The excretory system is meganephridial (?). A pair of large tufted 
nephridia are present in segment V. Each of these has a stout duct which 
opens to the outside through the body wall. In the following preclitellar 
segments and in the clitellar region there are one pair of tufted nephridia 
per segment. Behind the clitellum, there are, in each segment, one 
pair of small flattened nephridia, apparently of the nature of mega- 
nephridia. In one of these I made out seven loops, a few of which are 
transverse, a few lie longitudinallj^ and others obliquely. 

The testes and funnels are free in segments X and XI. There is a 
hardened mass of free spermatozoa in these two segments. 

The vesiculae seminales are two pairs in segments IX and XII. The 
anterior pair are flattened and attached to the anterior face of septum 
9/10. The posterior pair are long and racemose and occupy the usual 
position in XU. 

The prostates are thick and loosely lobed and extend through four 
or five segments. The duct is stout and shiny and rims obliquely for- 
wards and inwards to open to the outside. The distal portion of the duct 
is wide. 

The ovaries occnipy the usual position in segment XIII. A pair of 
small ovisacs are present in segment XIV. 

The spermathecae are two pairs in segments VIII and IX. The 
ampulla is ovoid and thin-walled and a single pear-shaped diverticulum 
arises from its lower end. The diverticulum is one third as long as the 
ampulla and is filled with masses of ripe spermatozoa. The duct is one- 
third as long as the ampulla and one fourth iis width. 

The penial setae are M mm. long and very narrow, being only bp, 
thick proximally. The distal portion of the seta is ornamented with 
long narrow pointed spines arranged in pairs at intervals. The ornamen- 
tation does not extend up to the tip. The tip of the seta is slightly re- 
curved (Plate III, figs. 41, 42). 

Muscle strands attach the penial setal sac of each side to the lateral 
body wall of segment XXI. 

Remarks,— The condition of the nephridia is similar to that in B’r <>f/- 
wanlfclla kaijank lamensu described in this paper. If the tufted neph- 
ridia are really meganephridia then the condition in the present form is 
meganephridial throughout. 
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Mefasooles ratm Cogn. 

(Plate IV, fig. 43.) 

Bonoooord. September, 1923. One specimen. 

Mnkkunni Reserve Forest. August, 1924. One specimen, sexual. 

Trivandrum. August, 1926. Four specimens, two sexual. 

Trivandrum. November, 1926. Three specimens, one sexual. 

The species has been fully described by Cognetti (6) and his account 
has been supplemented by Stephenson (17). A few notes on certain 
features of the present specimens may, however, be added. 

The dorsal pores begin in Paired papillae on and are 

present in aJl the specimens ; papillae on || and are present in tliree 
specimens only ; papillae on || are present in one only. In the 
specimen whose clitellar region is figured (Plate IV, fig. 43) only one 
papilla is present on | ^ . 

Internal anatomy , — Septum 6/6 is thin and membranous. The gizzard 
is in segment V. There are no calciferous glands. The oesophagus 
gives off four pairs of vascular caeca in segments XI-XIV, those in 
segment XI being the smallest. Each sac opens into the oesophagus 
by a wide opening. The outer surface of the sacs is smooth and the 
inner surface is strongly lamellated. The oesophageal wall between two 
successive caeca projects into the lumen as a ridge on which are a. few 
conspicuous vertical lamellae. 

One pair of large tufted nephridia are present in segment III by 
the side of the pharynx, one pair in segment IV by the side of the narrow 
oesophageal part, and one pair in segment V by the side of the gizzard. 
Tufted nephridia were not noticed in any other of the anterior segments. 
Large numbers of minute micronephridia are attached to the parietes 
from segment IV backwards. In the clitellar region the integiimontal 
nephridia are larger and more numerous. 


Megascolex tiivandranut Steph. 

Trivandrum. 20-VII-1926. Numerous specimens. 
Ohengannur. October, 1926. A number of specimens. 

The female apertures are paired. 

A pair of small ovisacs ar(^. present in XIV. 


Megasoolex peermadentis, sp. nov. 

(Plate IV, figs. 46, 46.) 

Peermade, 4000 ft. 24-Xn-26. Five specimens, two sexual. 

External characters , — Length of specimens 50-76 mm. Diameter 
1*5 mm. Number of segments 167. 

Prostomium epilobous J. tongue very narrow and open behind. 

The first dorsal pore is in J (?)• 
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The setae are in rings. The dorsal break is wide anteriorly and gets 
gradually reduced behind the clitellum, as the setae increase in number. 
In segment ; behind the clitellum 2 : 2 ? - 3-3| yz. The follow- 

ing are the numbers counted : — 12/V, 12/XII, 18/XIX, 18/XXXVI, 
24/C. 

The clitellum is ring-shaped and extends over segments XIV-XVII 
( -.4). Dorsal pores are present. 

The male field, which takes up the whole of segments XVIII and 
XIX, consists of two circular papillae with a broad transverse lip 
in front. The papillae nearly touch each other in the middle line and 
extend anteriorly up to the setal zone of segment XVIII and 
posteriorly as far as groove The thickened transverse lip in front 
pushes forward the hinder end of segment XVII. The male pores are 
situated in the setal zone of segment XVIII in the position of seta b. 

The female pore is in the setal zone of segment XIV in the centre of 
aa. 

The spermathecal apertures are two pairs in | and ^ in line with 
setae b. 

Internal anai(my—Tke septum 5/6 is very thin, ^)/7-^VJiO are 
thickened, 10/11 and 11/12 are moderately so. 

The gizzard is strongly developed, long and cylindrical, in segment 
V. There are no calciferous glands. The intestine begins in XVI. 

The last heart is in XIII. 

The excretory system is micronephridial. Tufted nephridia, one 
pair per segment, are present in the anterior segments. The tufts by 
the side of the gizzard are large and bushy. Those in VI to XIII are 
close to the septa on their anterior face and are almost adherent to them. 
In the clitellar segments the tufts occur on the })arietes and are much 
enlarged. From segment XIX onwards there are four or five small 
nephridia on each side, attached to the parietes in a single transverse 
row. 

The testes and funnels are one pair, free, in segment XI (metandric). 
A hardened sheet-like mass of free spermatozoa is present in this seg- 
ment. 

The VQsiculae seminales are long and racemose, one pair, in segment 
XII. 

The prostate is long and deeply cut up into lobes and extends through 
about ten segments. The duct runs transversely outwards, then bending 
inwards forming a loop proceeds transversely inwards parallel and close 
to the proximal half, and opens to the outside. The distal half of the 
duct is stout and shiny. 

The ovaries are in segment XIII. A pair of ovisacs are present in 
segment XIV. 

The spermathecae are two pairs in segments VIII and IX, The 
ampulla is long and pear-shaped, gradually narrowing towards the duct. 
The duct is very short and is not marked off from the ampulla. A 
single cylindrical diverticulum about half as long as the ampulla arises 
from its lower end at its junction with the dust (Plate IV, fig. 46). 

There are no penial setae. 
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M^ascolex kumiliensis, sp. nov. 

(Plate IV, figs. 47, 48, 49, 50.) 

Xuuiili, Travancoro, 1600 ft. A number of fully maliirt* BpccimeiiH. 

External characters . — Length 100-120 mm. Diameter 3 mm. Number 
of segments 212. The post clitellar segments are narrow and triannular. 

Prostomium epilobous, tongue narrowed behind. Dorsal pores 
begin in furrow 

The setae are in rings. The ventral break is regular and setae a and b 
are paired throughout the body, widely in the most anterior segments, 
and rather closely from the twelfth segment backwards. The following 
numbers were counted : — 8/II, 12/111 — XVII, 8/XVlII, 16/XlX- 

CXCV, 24^nder end. 

The clitellum is thick and ring-shaped and extends over segments 
XIII-XVIII ( - 6). It occupies nearly the whole of segment XIII on 
the dorsal side but only the posterior two-thirds of the segment on the 
ventral side. Intersegmental furrows are obliterated on the dorsal side 
l)ut arc visible ventrally. Dorsal pores are present. 

The male pores are on two oval papillae on segment XVIII, in line 
with seta a. Setae a and b are absent on this segment. 

The female pores are paired, minute, in front of the setal zone of 
segment XIV, each pore being a little internal to the line of setae o. 

The spermathecal apertures are two pairs, on segments VIII and IX 
in the setal zone, very close to the setae a on their inner side (Plate IV, 
fig. 48). 

CofulcUory cushions (Plate IV, fig. 47). — There is a rectangular 
transverse cushion with rounded corners on the anterior half of segment 
XVII. The whitish rim of the cushion is thick and raised. Anteriorly 
the cushion extends up to furrow -{-2, pushing the furrow forwards a little, 
while posteriorly it reaches near to the setal zone and laterally a little 
beyond the line of setae h on each side. Occupying the anterior half of 
segment XX is a similar cushion of the same size. Anteriorly it en- 
croaches slightly on segment XIX, while posteriorly it extends quite 
up to the setal zone and laterally to the same extent as the anterior 
cushion. 

Internal Septum 5/6 is thin. Septa 6/7-9/10 are thickened 

and 10/11-11/12 are moderately so. There is a well developed gizzard 
in segment V. The intestine begins in segment XVI. There are no 
calciferous glands. 

The last heart is in segment XIII. 

In the preclitellar region there are one pair of large tufted nephridia 
in each segment. ' In the clitellar region there arc four or five similar 
(but smaller in size) nephridial tufts on each side. From segment XXI 
onwards, in addition to these small nephridial tufts, there is a mega- 
nephridium on each side. 

Testes and sperm Juniicls, one pair, free, in .segment XI. The seminal 
vesicles are ou<*. pair, long and racemose, attached to the posterior face 
of septum 11 /P2, 
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The small prostates occupy segment XVIII only or segment XVIII 
and a part of XIX. The glandular part is flattened with the margin 
cut up into lobes. The duct may be divided into three distinct parts — 
the narrow proximal part running backwards, the wide middle part 
which runs forwards and the short ectal part which rims backwards, 
inwards and downwards, gradually narrowing to the ectal end (Plate 
IV, fig. 50). 

There are no penial setae. 

The ovaries are broad, flat, and fan-like, in segment XIII. 

The spermathecae are two pairs in segments VIII and IX ; the 
ampulla is ovoid and passes without break into the duct which is nearly 
half as long as it. From the lower end of the anterior third of the duct 
arise two diverticula, opposite to each other, slightly club-shaped, almost 
cylindrical (Plate IV, fig. 49). 

Remarks . — The present form is very closely related to M. sylvicola 
Mich., M. syhncola var. marianae Steph. (21) and M. vilpattiensis Mich. 
The chief differences are the presence in this form of two copulatory 
cushions, one on segment XVI I and the other on segment XX, and the 
position of the spcrmathecal apertures in the setal zone of segments VIII 
and IX. The latter feature is interesting since it appears that in no 
other species of Mega'icoltx, so far known, do the spermathecae open 
in the setal zone. 


Megascolex polytheca Steph. var. uniquus, nov (?). 

(Plate IV, figs. 51, 52, 53, 54, 55.) 

Kumili, 1500 ft. 26-Xn-J6. A .single specimen. 

External characters. — Length 135 mm. Diameter of body 3 mm. 
Number of segments 100 plus a regenerating hind part consisting of a 
little over 100 segments. Segments V and VI are biannular and VII- 
XIII are triannular. 

The prostomium is epilobous more than j^, tongue with parallel 
sides, open behind. 

Dorsal pores begin in 

The setae are in rings and closely set. The dorsal interval diminishes 
backwards while the ventral break increases. In segment IX zz-~2f/z, 
in segment XL zz ^^llyz and further backwards it is only yz. In seg- 
ment IX aa—3ab ; in segment XL (u(;-^4»6. The following numbers 
were counted 74/IX, 60/XIX, 52/XL. 

The clitellum is smooth and ring-shaped and extends over segments 
XIV-XV1I(..4). 

The male pores are on segment XVI II in line with b in two depressions, 
each bordered on the outer side by a longitudinal thickening extending 
over the whole length of the segment. 

The female af^ertures were not distinguished. 

J nlermil anatomy. — Septum r)/r» Ls thin, b/7- 11/12 aic much thickened. 
1 he gizzard is in segment V. There are no calciferous glands. The 
intestine begins in segment XIX, 
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The thin-walled oesophagus, on passing into segment IX, increases in 
thickness on the ventral side by the development of a cellular mass 

between the columnar epithelium lining the 
lumen and the peritoneal layer. The colu- 
mnar epithelial cells are seen to be much elon- 
gated and their lower ends ])ass freely into 
the cell mass. The thickening is at first most 
(‘onspicuous in the middle of the ventral wall 
which consequently projects into the lumen 
as a conical mass (Plate V, fig. 57). Passing 
onwards it is noticed that the thickening in- 
creases on either side of this central projecting 
mass, so that the latter becomes less and less 
conspicuous, till at last the whole of the 
ventral side gets enormously thickened. The 
development of the cellular tissue is, however, 
not confined to the ventral side but extends to 
the dorsal half of the oesoj)hageal wall which 
consequently gets slightly thickened. The 
cell boundaries in this mass are difficult to 
make out. The cytoplasm appears to be 
finely granulated and the nuclei are conspi- 
cuous. The two blood vessels seen below the 
gut in the dissection arc found to communi- 
cate with a number of parrallel blood sinus(»s 
running up the thickened ventral wall and 
dividing the cell mass into a number of thin 
cell plates. These blood sinuses ar(‘ in com- 
munication with similar but shorter sinus(‘s in the dorsal half oi the 
oesophageal wall and through these with tln^ dorsal vessel. 

Towards the hind end of IX the lumen of the* oesojihagus gives otf 
two diverticula into the thickened ventral wall. The diverticula run 
close together side by side, separated only by a blood sinus, and are lined 
by columnar epithelial cells of the same type as tlie c,eIU tint lirn* tin* 
lumen of the oesophagus. In two series of sections the lower half of 
diverticulum is seen to be 2-3 times as wide as the uiiper half (t(‘xt-fnr 
27a). 

The oesophageal swelling in segment X has th(' same structure as in 
the previous segment and a similar pair of diverticula are present towards 
the hinder end of this segment. 

The last hearts are in segment XL 

The excretory system is meganephridial. The nephridia aro 
from segment XIII onwards and bright yellow in colour. "" 

Testes and sperm funnels are free in segments X and XJ. 

The seminal vesicles are two pairs in segments XI and XU While 
the vesicles in segment XI are small and confined to that segment those 
attached to septum 11/12 are larger and occupy segments XII and Xlll 

A hardened mass of free spermatozoa is seen in segments X and XI ’ 

Vasa rfe/eren«ia.-ln dissection only a single tube is seen on each 
side. Sections show that what looks like a single tube is reaUy comp^ed 


Tkxt-fig. 21.--Malabaria 
biprostaia • a., diverti- 
culum of oesophagus; 
/>., terminal portions of 
v’^as deferens and pros- 
tatic duct; 1. vas de- 
f<‘rens : 2. prostatic duct. 
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of two distinct tubes bound together by a common epithelial covering 
and musculature (Plate V, fig. 621, the < anals remaining separate till the 
end, where they open to the outside by a common orifice. 

The prostates are a single pair, tubular, whitish and very long, extend- 
ing through a large number of segments. In one specimen they extended 
back to segment XL, in another to XLIX, and in a third up to segment 
LIIL The two prostates are loosely coiled together in a few of the 
anterior segments. They run backwards in a slightly undulating manner, 
keeping very close together and sometimes twining round each other. 
The duct, which is 1*8 mm long, is thinner than the gland and 
somewhat shiny. The ectal end of the duct passes vertically downwards 
into the body wall to open to the outside. The ectal end of the vas 
deferens passes below the octal end of the prostatic duct to open to the 
exterior immediately behind the prostatic pore (text-fig. 276). 

The glandular portion of the prostate is only one cell thick. The 
cells are elongated, broad at the periphery and narrow towards the lumen 
and uninucleated. The nuclei are situated usually near the periphery. 
Some sections in the series give the impression that the cells have more 
than one nucleus. I have satisfied myself that this impression is caused 
by the sections being more than one cell thick and by some cells not 
reaching (piite up to the periphery but occupying the interstitial spaces 
between the bases of the longer cells. The cytoplasm, which is granulated, 
is only slightly stained by DelafiekVs haematoxylin. In the region of the 
duct the cells are very short and non-glandular (Plat(‘ V, fig. 60). This 
thin non-glandular part is surrounded by several layers of nucleated 
circular muscle fibres which in turn are (*ov('red by a layer of longitudinal 
fibres. 

There are no penial setae. 

The sperniathecae are one pair in segment IX. The ampulla is a 
broad thin walled sac. The duct, which is sharply marked oft*, is about 
halt as long as the ampulla and one-fourth its width. There is no 
diverticulum (Plate V, fig. 56). 

Remarks, The })resent species is distinguislied from xl/. paladicahi 
Steph. by the juesence of only a single pair of prostates and })V the much 
greater degre^e of fusion of the two vasa delerentia of each side. 
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ON A COLLECTION OF AMPHIBIANS AND REPTILES FROM 
THE UPPER RECHAES OF THE BRAHMAPUTRA. 

By Malcolm A. Smith, L.R.C.P. 

I am indebted to the Director of the Zoological Survey of India for 
the privilege of examining a small collection of Amphibians and Rep- 
tiles obtained on different occasions during the last few years from Upper 
Assam and the extreme north of Burma. The region is but little known 
zoologically and any records concerning it therefore are of interest. 


Amphibians. 

Rana cyanophlyctis Schneid. 

A single juvenile specimen from the Phulcherra Tea Estate, Srimangal, 
Assam (S. W. Kemp coll.). 

Rana limnocharis Wiegm. 

Many specimens from Pung-ka-mem-john and Cantonment Hill, 
Cherrapungi, Assam (S. L. Hora coll.) ; Shillong, Assam. 5000 ft. (T. B. 
Fletcher coll.) ; Phulcherra Tea Estate (S. W. Kemp coll.). 

Examples from these districts shew a rare form of coloration in 
that they have, in addition to a light vertebral line, a fine yellow streak 
extending along the back of the leg from above the vent to the external 
metatarsal tubercle. 


Rana hascheana Stoliezka. 

Haua ha^c^eana, Boulenger, Rec. Ind. Mus. XX, p. 54 (1920). 

Rana limborgi, Boulenger, ibid, p. 56. 

One adult male from Paukang. N. E. Burma, near the Tibetan 
frontier (Dr. Murray Stuart coll.). 

Rmm Irmbargi is vsaid to differ from R. hascheana in having a larger 
and more prominent inner metatarsal tubercle and by the presence of 
tooth-like prominences in the front of the lower jaw as well as of vocal 
sacs in the male. I am unable to find any of these distinguishing cha- 
racters in the specimens labelled limborgi and hascheana in the British 
Museum collection. Through the kindness of Professor Gestro of the 
Natural History Museum of Genoa, I have also been able to examine 
the specimen of limborgi figured in Ann, Mtis, Civ. Genova, (2) XIII, 1893, 
p. 329, pi. X, in which the vocal sacs are said to shew externally as 
strong folds on either side of the throat. This specimen is exactly as 
figured (fig. la), but the folds have no comiection with the mouth ; they 
are not vocal sacs, but a part of the general cranial enlargement which 
occurs in the fully grown male of this species, and which can be seen 
also in other members of this group, particularly in those allied to Rana 
mwrognaihus, 
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R. limborgi Sclater therefore becomes a synonym of R. haschearta 
Stoliczka. The range of the species can be extended over the whole 
of the Indo-Chinese region, a specimen having been recently acquired 
by the British Museum from as far east as Thai-Nien in Tonkin. 

Rana alticola Boulengor. 

Numerous tadpoles from Nong-priang stream, Cherrapungi (S. L. Hora 
coll.) ; Therriaghat, Khasi hills (R. Hodgart coll.) ; Wangjuti, N. E. 
Burma, near the Tibetan frontier (Dr. Murray Stuart coll.). 


Rana afghana (Giinth.). 

Rana latopalmata, Boulonger, Rec. Ind, Mua,, XX, p. 217 (1920). 

Adults, juveniles and tadpoles from Shillong, 6,000 ft. (T. B. Fletcher 
coll.) ; Nong-priang stream, Cherrapungi and Therriaghat, Khasi hills 
(S. L. Hora coll.) ; Garo hills, Assam (S. W. Kemp coll.). 

In 1924 {Rec. Ind. Mks., XXVI, p. 139) I stated that the tadpole of 
Rana livida could be distinguished from that of R. afgliana by the pre- 
sence of a white V-shaped notch on the upper mandible. The above 
series of tadpoles, however, shews that this character cannot be relied 
upon and the tadpoles which I described then as livida I believe now to 
be those of afghana. The tadpole of Rana livida therefore is unknown. 


Bufo stuarti, sp. nov. 


Description of the type. Adult male, collected on the Putao plain, 
N. E. Burma, near the Tibetan frontier, by Dr. Murray Stuart, after 
whom it is named. 



Text-fig. 1 . — Bufo stuarti, sp. nov. Nat. size. 

Habit like that of B. mdanosticits. Crown without bony ridges ; 
snout as long as the upper eyelid, prominent, projecting forwards beyond 
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the lower jaw ; canthus rostralis distinct ; loreal region almost vertical ; 
interorbital space a little broader than the upper eyelid ; t)nnpanum 
distinct, half the diameter of the eye. First finger a little longer than 
second, third finger nearly twice as long as second ; two well marked 
carpal tubercles, the outer larger and flatter than the inner. Toes 
half webbed, the membrane not reaching the tips of the third and 
fifth toes ; subarticular tubercles single, not very prominent ; no tarsal 
fold ; two well marked metatarsal tubercles. The tarso-metatarsal 
articulation reaches to the tip of the snout ; the heels meet when the 
legs are folded at right angles to the body. 

Skin of the head fairly smooth, of the back and limbs above with 
smooth warts of moderate size. Parotids well developed, elongate, 
twice as long as broad, parallel with each other. Skin of the lower 
parts coarsely granular. Nuptial asperities on the inner three fingers. 

Pale olive above, uniform ; brownish -white below. 

From snout to vent 73 mm. 

Bufo stuarti is closely related to B. stomaticus Liitken from which it 
can be distinguished by the more prominent snout, the strong canthal 
ridges and by the absence of a tarsal fold. 

Megalophrys major Boulenger. 

Megdlophrys major^ Boulenger, Proc» ZooL Soc,, London, 1908, p. 416. 

One adult example from above Tura, Garo hills (Mrs. S. W. Kemp), 


Lizards. 

Cosymbotus pUtyunis (Schncid.). 

Hemidaciyplus plaiyums, Boulenger, Fauna Brit, hid., 1890, i>. 95. 

Two examples from Shillong (Col. R. B. S. Sewell coll.). 

Draco maculatus (Gray). 

One example from the Naga hills, Assam (Dr. J. H. Hutton coll.) 

Draco norviilii Alcock. 

Alcock, Journ. Asiai. Soc. Bengal, LXIV, pt. 2, p. 14, pi. lii (1895). 

A female specimen from the Naga hills, Assam (Dr. J. H. Hutton 
coll.). 

It is the second specimen known. With the exception of a slight 
difference in the coloration of the patagium it agrees well with the des- 
cription of the t)rpe, a male, from Doom Dooma, Upper Assam. Both 
sexes now being known it will be convenient to redescribe the species. 

Head small ; snout a little longer than the diameter of the orbit ; 
nostrils directed vertically upwards ; tympanum covered with small 
scales. Upper head shields imequal, strongly keeled ; a small subconical 
tubercle at the posterior part of supraciliary edge ; nine or ten suprala- 
bials. Gular appendage of the male a little longer than the head, co- 
vered with large scales, of the female less than half the length of the head. 
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Dorsal scales unequal, smooth or feebly keeled, the largest about as 
large as the ventrals which are strongly keeled ; a dorso-lateral series of 
distant, enlarged subtrihedral scales. The fore-limb extends to well 
beyond the tip of the snout, the hind limb to the axilla. Male with a 
slight nuchal fold ; no caudal crest. 

Greyish or bronzy above, with metallic tints and darker spots ; a 
more or less distinct light transverse bar across the middle of the back. 
Patagium of the male with three dull red (scarlet in life) transverse 
bands above, which bifurcate as they approach the body. In the female 
the first band and inner parts of the second and third bands are dark 
brown. Beneath immaculate. Gular appendage pale lemon in life ; 
inside of wattles red. 

From snout to vent 175 ; tail 200 mm. 

Range. — Upper Assam. 


MGIPC-M-^ 111-8.20— 2-8-29— 500. 




Explanation op Plate I. 

Fig. 1. — Aeolosoma travancoreme ; a portion of the wall of the dorsal 
blood vessel with male cells and morulae, diagrammatic. 

„ 2. — StepJiensonin trivandrana ; genital organs, diagrammatic. 

„ 3. — The same ; male apertures and penial setae. 

„ 4. — The same ; atrium with prostatic cells. 

„ 6. — Moniligaster deshayesi ; longitudinal section of testis sac and 
glands ; a., sperm morula ; 6., funnel ; c., vas deferens ; rf., 
glands ; e., vas deferens in the region of the glands ; heart.. 

„ 6. — The same ; dissection showing course of vas deferens on right 
side. (The testis sac with the attached glands is shifted over 
to the extreme right and pinned), a., testis sac ; 6., vas deferens 
coiled ; c., glands ; d!., vas deferens passing through the gland 
region ; e,, vas deferens after emergence from the gland region ; 
A., alimentary canal ; i., prostate. 

,, 7. — The same ; testis sac with attached cluster of leaf-like glands, 
a., testis sac ; A., glands. 

„ 8. — The same ; one gland, magnified, semi-diagrammatic. 

„ 9. — The same ; longitudinal section of a gland. 



K.S.P.Aiyei- del. 


TRAVANCORE OLIGOCHAETA 



Explanation op Elate li. 

EitJ. 10 . — Drawida barwelli var. impertma ; male genital field. 

„ 11.— The same ; spermathecal ampulla and the beginning of duct, 
X 70. 

„ 12. — The same ; thickened ectal end of spermathecal duct, X 112. 
„ 13. — The same ; prostate with vas deferens entering into it. 

„ 14 . — Drawida drcumpapillatm ; male field. 

„ 16. — The same ; prostate with vas deferens entering into it. 

„ 16 . — PltUeUus variabilis ; male genital field. 

„ 17. — The same ; spermatheca, X 70. 

„ 18. — Woodwardiclh kayankulamemis ; 8|>ermatheeu, x 70. 

„ 19. — The same ; prostate. 

,, 20. — The same ; end of prostatic duct with penial setal sac. 

„ 21. — The same ; penial seta, x 420. 

„ 22. — The same ; distal end of penial seta more highly magnified. 
„ 2‘6.—Megascolides chengannures ; clitcllum. 

„ 24. — The same ; spermatheca, X 40. 

„ 25 . — Notoscolex tenmalai var. gfialcnsis ; clitellum and male genital 
field. 

„ 26. — The same ; spermatheca. 









Explanation of I’late ill. 

tiG. 27. — N(dos(x>lex peermadensis ; clitcllum and male genital field, 

„ 28. — The same ; spermatheca, x 40. 

„ 29. — The same ; distal end of penial seta, X 1800. 

„ 30 . — Notoscolex tramncorensis ; clitellum and male genital field. 
31. — The same ; spenuatheca. 

„ S2.~Notoscolex minimus ; prostate with duct and penial setal sac. 
„ 33. — The same ; distal end of penial seta, x 1400. 

„ 34 . — Megascdex tramncorensis var. 'iirohosndm ; male genital field. 
„ 36. — The same ; copulatory cushion. 

„ 36,— The same ; longitudinal section ol the anterior end of the 
l»ody showing proboscis. 

„ ZT ,—Mcgascolex auricuhla ; clitellum and male genital lield. 

„ 38. — The same ; spermatheca. 

„ 39 . — Megascolcx avicula, male genital' field. 

„ 40, — The same ; spermatheca, x 40. 

„ 41. — The same ; distal end of penial seta, X 3000, 

„ 42. — ^The same ; portion of penial seta below the tip showing .spines 
in pairs, X about 3000. 





Explanation op Plate IV. 

Fio. 43. — Megaseolex ratus ; clitellam and male genital field. 

„ 44. — Notoscolex minimus ; spermatheca, X 70. 

„ 45. — Megaseolex peermadensis ; male genital field. 

„ 46. — ^The same ; spermatheca, x 40. 

„ 47. — Megaseolex kumiliensis ; clitellum and male genital field. 
„ 48. — The same ; spennathecal apertures. 

„ 49. — The same ; spermatheca, X 40. 

„ 50. — The same ; prostate. 

„ 61. — Megaseolex polytheca var. uniquus ; aj)ermathecae. 

„ 62. — The same ; spermatheca, x 70. 

„ 63. — The same ; spermatheca after clearing. 

„ 64. — The same ; protococci taken from spermathecal ampulla. 

65. — The same ; prostate. 





Explanation of Plate V. 

Fio. 66 . — Maktbaria hiprostata ; spermatheca, X 70. 

„ 51. — The same ; transverse section of ventral wall of oesophagus in 
anterior part of segment IX. 

„ 58. — ^The same ; transverse section of ventral wall of oesophagus in 
posterior part of segment IX, showing the much thickened wall, 
the diverticula, blood layers, vessels on the ventral side of the 
oesophagus, etc. 

„ 69. — The same ; transverse section of prostate, x 640. 

„ 60. — ^The same ; transverse section of prostatic duct, X 640. 

„ 61. — The same ; longitudinal section of a vas deferens before the 
two vasa doferentia of a side unite. 

„ 62. — ^The same ; transverse section of the fused vasa deferentia. 





ON THE SEXUAL ORGANS OF THE TUBIFICID WORM 
AULODRILUS REMEX STEPH. 


By K. S. Padmanabha Aiyer, MA., D.Sc. 

(Plate VI). 

This species was originally described by Stephenson in 1921 (4) 
from three specimens collected in the Central Provinces. Large numbers 
of the worm, mostly non-sexual, were found by me in tanks in Trivan- 
drum in 1925 (1). In August, 1928 a sample of mud containing speci- 
mens of the worm was brought from Neyyur (34 miles south of Trivan- 
drum) and kept in the laboratory for 3 months. Sexual specimens 
became available in this culture during the months of October and 
November. Six of these were sectioned longitudinally, four transversely, 
and several were examined alive under the microscope. 

The present specimens measure 15- 20mm. during life. The 
number of segments is usually more than 100. One of the largest speci- 
mens examined had 156 segments followed by a short setaless uiiseg- 
mented region. 

The prostomium is bluntly conical. The buccal cavity is globular 
and is confined to segment i. The pharynx is thick -walled and occupies 
segments ii and iii. Surrounding the pharynx are a number of pear- 
shaped cells, the basal ends of which are drawn out into long narrow 
ducts. The narrow oesophagus dilates into the intestine in segment 
vii or viii. In sexually mature specimens the dilatation is in segment 
ix. 

Large clusters of pear-shaped gland -cells occur in segments iii. iv, 
and V close to the ventral body wall on either side of the ventral nerve 
cord. The cells have finely reticulate cytoplasm and round nuclei and 
their narrow basal ends arc attached to the body wall. 

On the ventral side of segment vii, in sexually mature specimens, is 
a narrow median longitudinal opening with a puckered margin. 

The opening alternately widens and narrows to a slit as the body of 
the anim&l contracts and exfands during progression. The opening 
leads into a cavity or depression formed by the invagination of the body- 
wall, which may be termed the ‘ genital fossa ’ since the male apertures 
open into it. Such a depression has been described by Mehra (3) in 
A, kashi and termed by him the ‘ spermiducal chamber.’ I would prefer 
the term ‘ genital fossa.’ 

The Reproductive Organs, 

The clitellum is conspicuous and extends over segment vii and the 
anterior half of segment viii (=1^ segments). 

The testes were present in all the sectioned specimens. They are 
a pair of pear-shaped masses of cells in segment vi attached by the 
narrow base to the posterior face of septum 5/0. In all the specimens 
examined there is present in segment v and attached to septum 4/5 
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by their narrow bases a pair of structures similar to the testes in segment 
vi, but about half their size. These appear to be an anterior rudi- 
mentary and perhaps functionless pair of testes. 

The sperm sac is single and occupies segment vii and may project 
into segment viii. Spermatozoa and sperm-morulae are seen in segment 
vi, in some specimens sparsely and in others abundantly. 

The male funnels are placed on the anterior face of septum 6/7, one 
on each side of the oesophagus and a little below it. The funnels are 
almost equilateral in longitudinal section, and are 45-60fjL wide at the 
mouth, according as they are partially or fully open. The wall is com- 
posed of a single layer of narrow elongate columnar cells and is ciliated 
internally. Bundles of spermatozoa are seen at the mouth. 

The vas deferens is 12 [l thick with a lumen about 6 fx in diameter. 
On passing into segment vii the vas deferens describes a broad loop, 
gradually rises upwards, and opens into the atrium at its anterior end. 
In a few sections the distal half of the duct is slightly coiled. 

The atria are elongate ovoid sacs in segment vii with their long 
axis parallel to that of the body. Each atrium is 157 pi long, 67 pi wide 
at the broad anterior part, and 31 pi at the narrow rounded posterior 
end. The wall of the atrium is composed of three layers as in the other 
species of the genus. The inner epithelial lining consists of broad 
columnar cells with indistinct granules and basal nuclei. The nuclei 
alone stain with haematoxylin. The cells lining the anterior end of 
the atrium are smaller and are ciliated. The middle muscular coat is 
distinct and is 3«6pi in thickness. The outer coelomic epithelium is 
rather indistinct in sections. Twisted bundles of spermatozoa are pre- 
sent in the lumen of the atrium. 

From the ventral side of the rounded posterior end of each atrium 
the straight atrial duct is given off, which, passing downwards and in- 
wards towards tbe middle line, opens along with its fellow into the genital 
fossa at about its middle. The duct is distinctly marked off from the 
atrium by a constriction and is 72pi high and 30pi thick. At the cons- 
triction it is only 18pi thick. The columnar cells lining the lumen are 
of the same kind as those of the atrium. This epithelial layer is sur- 
rounded by a layer of circular muscle-fibres, which at the exterior open- 
ing of the duct form a distinct sphincter round it. The entire duct is 
enclosed in a muscular chamber composed of longitudinal muscle-fibres 
springing from the ventral bodywall. 

Lying on the ventral side of each atrium is the prostate, a lobed mass 
composed of large pear-shaped gland-cells with finely-reticulate 05 ^ 0 - 
plasm and small rounded nuclei. Both the reticulum and the nuclei 
stain deeply with haematoxylin. The prostate communicates with the 
atrium ventro-laterally at about the middle of its length where the mus- 
cular coat of the atrium is interrupted. 

The ovaries are in segment vii attached to the ventral bodywall 
close behind septum 6/7. Each is broad and flat, about 160pi in length 
and is composed of a large number of ova a few of which are sometimes 
larger in size thtn the rest. 

The ovisac is in segment viii, sometimes projecting slightly into 
.segment ix. It is a backward pouching of septum 7/8 and contains a 
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single large ovum composed of minute rounded yolk granules and 
having a conspicuous centrally-situated oval nucleus with a nucleolus. 

A pair of spermatheoae are situated in segment vi, and each consists 
of an ampulla and duct. The ampulla is an ovoid sac 247 fx long, 64jji 
wide at its ental end, 67 p. wide about the middle and 27 p ectally. The 
wall is composed of a single layer of cubical cells with a thin muscular 
layer closely adherent to it. The lumen of the ampulla is filled with a 
twisted mass of tightly packed spermatozoa. The duct is 45p long and 
18p thick. The two ducts open close together in the mid-ventral line 
in the setal zone of the segment. 

The coelomic cavity of segment vi. — ^Mehra (3) describes in detail a 
division of the coelomic cavity of segment vi in .4. Tcashi into two parts, 
a large central portion enclosing all the organs of the segment and a more 
peripheral surrounding the former ventrally and laterally. I give 
below an account of the condition observed in the present species. 

In one of the series of transverse sections (the best of the four prepar- 
ed) the bodywall of segment \ i is very much thickened laterally and ven- 
trally (but not dorsally). The thickness is caused by the development 
of a new layer of circular muscle-fibres at some distance from the body- 
wall and the filling up of the space between the two by a spongy tissue 
composed of irregularly shaped cells with reticulate cytoplasm and round 
nuclei. Numerous spaces exist in this tissue. The spongy tissue, which is 
widest ventrally, gets narrower and narrower dorsalward till it complete- 
ly disappears dorso-laterally where the new muscular wall joins the body- 
wall. In transverse sections the thickened part of the bodyivall has 
thus the appearance of a crescent. In a few of the sections of this series 
the new muscular wall has, in certain places, severed itself almost com- 
pletely from the bodywall, the only connection between the two being 
very thin protoplasmic strands, remnants of the spongy network, at wide 
intervals (see PI. VI, fig. 7). The strands may also be broken or absent. 
Thus distinct peripheral spaces result. These spaces can be due to 
nothing else than the accidental tearing of the loose spongy network 
during the process of paraffin embedding. 

In the remaining three of my transverse series an almost continuous 
peripheral cavity occurs laterally and ventrally. In these sections the 
spongy tissue is present only in the dorso-lateral corners just before the 
new circular muscle layer fuses with the bodywall. After having exa- 
mined the condition in the first series described above I think that the 
apparently continuous peripheral cavity in these is also caused by the 
accidental tearing of the loose spongy network during the process of 
paraffin embedding, and the consequent separation of the new layer of 
circular muscle-fibres from the bodywall. 

With regard to the origin of the spongy tissue and the development 
of the new circular layer of muscles in segment vi I am unable to give 
a definite explanation. It may, however, be mentioned that in the 
present species the thickening of the bodywall is not restricted to seg- 
ment vi but extends slightly into the posterior part of segment v and 
into the anterior part of segment vii. 

Penial setae . — In sexually mature specimens the ventral setae of 
aegmeui vi are lost and those of segment vii are modified as the penial 
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setae. The penial setae are one only on each side in fnlly-mature indi- 
viduals, though in less mature worms two setae are present in a bundle* 
The penial seta is 136 — 144fx long and doubly curved and is without a 
nodidus. The distal fourth of the seta has a boat-like excavation on 
its concave side as in A. pectinatus (2). 

Each penial seta passes through the central lumen of a setal gland 
situated external to the atrial duct of its side. The setal gland is 36 p. 
wide and is almost globular in shape. It is composed of a single layer 
of elongate cells having distinct outlines and basally situated nuclei. 
The cytoplasm does not stain with haematoxylin. The proximal part 
of the penial seta projects beyond the gland for a distance of about 36(x. 
Investing the gland is a muscular layer which is continuous with the 
muscle bands of the setal sac. 

Small compact pear-shaped masses of gland-cells occur in connec- 
tion with each setal gland, as in A. pectinatus and A. kashi. The cells 
composing each pear-shaped mass are themselves pear-shaped and 
highly vacuolated. The long narrow stalk-like basal end of each mass 
(composed of the extremely long, thin and stalk-like basal ends of the 
individual cells) communicates with the setal gland. Communication 
is effected by the interruption of the muscle layer investing the setal 
gland. While the swollen parts of the cells stain deeply with haema- 
toxylin, the narrow basal parts do not stain. 

Parasites. — In two non-sexual specimens the body presented whitish 
blotches on each side except in the posterior segments. On examination 
it was seen that the whitish appearance was due to the presence, in the 
body-cavity of each segment, of two massive bundles, one on each side 
of the gut, of a species of bacterium. Each bacterium is 19(x long, 
straight, and rod-like, with an ovoid spore (?) near the anterior end. 
This is the second time I have noticed bacterial infection in aquatic oli- 
gochaetes. Some months ago a specimen of Aulophorus ionkinensis 
was obtained with the entire body swollen and which presented a glis- 
tening white appearance due to masses of bacteria in the body-cavity. 

Remarks. — The presence of two pairs of testes in the present species 
is interesting. The anterior pair have apparently lost their function as 
is indicated by their small size and by the absence of an anterior pair 
of male funnels and of an anterior sperm-sac. In other respects the 
present species agrees very closely with A. kashi. Among minor 
differences may be mentioned the following : — 

(1) The atrial duct in A. remex is straight and not convoluted. 

(2) The spermathecal openings in A. remex are ventral, close to the 
mid- ventral line and not ventro-lateral as in il. kashi. 
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Explanation op Elate Vl, 

AvJodrUus remex Steph. 

Fig. 1. — Genital fossa on the ventral side of segment VII. 

Fig. 2. — Testes, ovaries and spermathecae. t, testes, ovy, ovary ; 
sfik, spermatheca. 

Fig. 3.— Male deferent apparatus, diagrammatic, at, atrium; at. d» 
atrial duct ; /, funnel ; pr, prostate ; vd, vas deferens. 

Fig. 4. — Transverse section through atrium in segment VII before vas 
deferens opens into it. oes, oesophagus ; at, atrium ; 
d.v, dorsal vessel ; nc, nerve cord ; vd, vas deferens ; v. v, 
ventral vessel. 

Fig. 6. — Transverse section through atrial duct. 

Fig. 6.— Spermatheca. 

Fig. 7. — ^Transverse section through segment VI. oes, oesophagus ; 
n. c, nerve cord ; t, testes., v. v, ventral vessel. 

Fig. 8. — Penial seta. 

Fig. 9. — Transverse section through the middle of segment VII passing 
through the atrial ducts and the penial setal glands. 
at. d, atrial duct ; g, masses of gland cells ; p. s. g. penial 
setal gland ; ps, penial seta ; n. c, nerve cord ; sp. s, 
sperm-sac. 

Fig. 10. — ^Bacterium, a, entire bacterium ; b, anterior end, more 
magnified. 






two NEW SPECIES OF NEMATODES FROM INDIAN HOSTS. 
By P. A. Maplkstonk, D.S.O., M.B., Ch. B., D.T.M. 

(From the Hookworm Beaearch Laboratory, School of Tropical Medicine and Hygiene,. 
OakuUa. Financed by the Indian Jule Mills Aaaociatior^, 


Kalioephalus bengalentit, n. sp. 

Host. — Zamenia mvisoaua (Bat-Snake). 

Locality. — India. 

Site. — ^Intestine. 

Material available for study. Three males and ten females. 



Tbxt-fig. 1, — Kalictphalua bengalenaia, n. sp. 

а. Head, lateral view. Deep focus to show grooves in the capsule wall. | 

б. Head, dorso-ventral view. 

c. Head, end on view. Deep focus to show structure of buccal capsule. (Papillae 
•nperimpos^). 

d. Head, lateral view. Superficial focus to show papillae. 

These woims were obtained from two specimens of the rat-snake 
which died in the Calcutta Zoological Gardens. 
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The body tapers gradually from before backwards, the head being 
relatively broad in the dorso-ventral diameter. The mouth is in the 
form of a dorso-ventral slit looking straight forwards and it is bounded 
by two broadly-rounded lateral lips (figs, la, c, d). Each lip bears 
three papillae (fig. Id). The papillae of each lip overlie three deep long- 
itudinal grooves in the buccal capsule, which extend almost through 
its whole thickness (fig. Ic). Dorso-ventrally, in optical section, the 
cavity of the capsule is oval, and there is a groove on its inner surface 
towards the anterior, where the lateral walls come together (fig. 16). 
The duct of the dorsal oesophageal gland opens about half way up the 
depth of the capsule. At its junction with the oesophagus the buccal 
capsule is reinforced by triangular plates and transverse bars of chitin 
(figs, la, 5). 

The oesophagus is short, thick, and flask-shaped, and the maximum 
diameter of its bulb is equal to about half its length, its lumen is lined 
by chitin for the greater part of its length, and this lining becomes gra- 
dually thicker from before backwards. The nerve-ring surrounds the 
oesophagus at its narrowest part, which is at about the junction of the 
anterior and middle thirds (fig. Id). 

Male . — The rays of the male bursa are very similar to those of other 
members of the genus, the only special characters noted being that the 
bursa ends in two sharp points ventrally, and that from each side of the 
genital cone a relatively long, pointed pre-bursal papilla arises (figs. 
2a, 5). The spicules are long, equal and thin, they are only slightly 
thicker at their bases than at their faintly alate tips. About the middle 
of their length they take a broad curve towards the ventral surface of 
the worm. A gubernaculum is present, it is in the form of a long deli- 
cate rod of chitin (fig. 2a). 

Female . — The vulva opens on a prominent cone consisting of two lips, 
and just behind this cone there is a distinct bulbar enlargement (fig. 2c). 
Immediately posterior to this the worm becomes distinctly narrower, 
and from this point it gradually tapers to the tail, which is in the form of 
a sharp cuticular spil^e (fig. 2d). The short vagina runs directly inwards 
and ends in two ovijectors, which run straight backwards and forwards 
respectively. About halfway between the vulva and anus the posterior 
ovijector turns forwards into the uterus which runs forwards parallel 
to the uterine branch arising from the anterior ovijector. 


Measurements. 


Male, length 
„ maximum breadth 
Female, length 

„ maximum breadth 
Oesophagus 

Nerve-ring from ant. end of oesophagus 

Spicules, length 

Gubernaculum 

Vulva from tip of tail 

Divides worm approximately , , 

Anus from tip of tail (female) ... 

Eggs 


. 6 — 7 mm. 

, 0*26 ram. 

. 7 — ^9 mm. 

. 0-36 mm. 

. 0*34 mm. 

. 0*15 mm. 

. 0 35 mm. 


. . .. 0*12 mm. 

. . .. 2*08 mm. 

.. .. 1-4. 

.. .. 0*16 mm. 

0*066 0*070 x 0*040 mm. 



89 


1929.] P. A. Maplbstoitb : New Nematodes from Inddan Hosts. 

la size this worm is almost identical with KaUeephabts inddms 
Ortlepp' (1923), which was found in the same host ; but tWe are several 
points of difference in the anatomy which, in the writer’s opinion, justify 
the creation of a new species. In the male the sharp points in which the 
bursa ends ventrally, and the pre-borsal papillae are absent in K. vndicm* 
In the female the vulva opens between prominent lips and there is a post* 
vulvar enlargement in K. hengadensis, whereas these structures are 
Absent in K. indieus ; the diminution in diameter posterior to the vulva 
is not nearly so marked in the former as it is in the latter species ; the 



Tbxt-Fio. 2.—Kalieephciliu bengalensis, n. sp; 

а. Hale bnrsa, lateral view. e. Female, r^on of vulva. 

б. Male bursa, dorsal lobe. d. Female tail. 


ovijeotors definitely diverge for a considerable distance and the ej^ 
are larger in the former species than they are in H. indieus. 


* Ortlepp, R. J. (1023). Observations on the Nematode Qenera Xali^piahUi 
Oiaphanoe^haliu, and Oeeipitodontus g. n., and on the.larval development of KaUoepJialus 
fiilodiyaJtu sp. n. Jomrn. of Helminthology, Vol. I, p. 165. 
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iLocoiding to the descriptions given by Ortlepp (1928) thk wonn> 
diffem markedly from all other species of the genus. 

Typespeeimens have been placed in the Indian Museum, CalcuttOr 

Habronema indica, n. sp. 

■ f 

Hotl.—Coracias indica (Indian Boiler). 

Locality. — India. 
iStfe. — Gizzard. 

Material available for study. One male and three females. 

These worms were obtain^ from a bird that died in the Calcutta 
Zoological Gardens. 



TnzT-m. 3 . — Habronema indica, n. sp. 

0 . Head, lateral view. e. Posterior extremity, male, ventral view. 

b. Head, dorso-ventral view. d. Posterior extremity, female, lateral view. 

Tbe head is faMy small, being only about one-third of the Tnaximnin 
diameter of tiie body. The cuticle has two sets of transverse striations • 
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a set of fine striations about 3fx apart and a set of coarser striations 
about 18 {jl apart. The mouth is in the form of a dorso-ventral slit, 
and it is bounded by two thick lateral lips each of which bears a large 
pointed sub-dorsal and sub-ventral papilla. On the inner surface of 
each lip there are four chitinous teeth which lightly interlock with those 
of the opposite side (fig. 3a, 6). The vestibule is strongly chitinised and 
in the anterior portion it rapidly expands dorsally and ventrally (fig. 3a). 
It is produced anteriorly as a thin chitinous plate, the serrated border 
of which forms the teeth. The oesophagus is long and thin and it is 
divided into a short anterior muscular portion and a longer posterior 
glandular portion. ^ 

Male . — The tail is straight and it bears broad caudal alae, which 
unite behind the tip of the tail ; the alae are slightly as 3 rmmetrical, that 
on the left side extending a little further forward than that on the right 
side, and their ventral surfaces are marked by transverse striations. 
There are nine pairs of pedunculated papillae supporting the caudal 
alae ; four pairs of these are in front of the cloaca, one longer pair is 
opposite the cloaca, and four pairs, which diminish in length from before 
backwards lie behind the cloaca. The spicules are long, thin, and un- 
equal ; the right spicule is about twice as long as the left, and in the single 
male available they cross about the middle of the shorter spicule. There 
is a boat-shaped gubernaculum (fig. 3c). 

Female . — The tail ends in a bluntly rounded tip. The vulva opens a 
little in front of the anus into a fiask-shaped muscular ovijector, a long 
unpaired tube passes forwards from this structure eventually dividing 
into two uterine branches (fig. 3d). Both uterine branches run forwards 
to about the middle of the worm, at this point one branch bends back- 
wards and ends in a coiled tubular ovary about halfway between the 
vulva and anus ; the other uterine branch continues an anterior course 
and ends in an ovary about 0*8 mm. from the anterior end of the worm. 
Both branches of the uterus are filled with eggs containing embryos. 

Measurements. 


Male — 


Length . . 




7-1 mm. 

Maximum breadth . . 




0-2 mm. 

lT«ad, diameter 




0*084 mm. 

Depth of buccal capsule 




0*08 mm. 

Oesophagus, muscular 




0 3 mm. 

„ glandular 


• • 


1*1 mm. 

Spicule, right 


• • 


0*694 mm. 

M left 

. • 

• • 

• • 

0*357 mm. 

Female — 

Length . . 

• • 

• • 


10*75 mm. 

Maximum breadth • • 

• • 

• • 


0*35 mm. 

Diameter of head • • 

• • 

• • 


0*19 mm. 

Anus to tip of tail • • 


• • 


0*16 mm. 

Vulva to tip of tail . . 

• • 

m • 


0*69 mm. 

Ovijector, length 

• • 



0*176 mm. 

Unpaired tnink 

• • 



0*89rmm. 

Egga 


<H)40-O-0i2x 0.020-0 022 mm. 


B 
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Comparison of this worm with the descriptions of the complete list 
of Habronema of birds given by Cram^ (1927) shows that it is quite dis- 
tinct from all the known species. The most striking character is the 
extreme posterior position of the vulva, for in the majority of the species 
the vulva is situated in front of or near the middle of the body ; in only 
three of the species viz. H. longestriata, H. seurati, and H. uniiataralis 
is it found in a definitely posterior position, and in none of these is it 
apparently as far back as in the present instance. 

Type-specimens are in the Calcutta School of Tropical Medicine. 

'Cram, E. B. (1927). Bird Para,site8 of the Nematode Suborders Stiongylata^ 
Asoaridata* and Spirurata. U, S, Nat, Mils, Bull,, No. 140. 




THYSANOPTERA FROM INDIA. 


By Dudley Moulton, San FrcmciscOy California, 

I am indebted to Dr. Hem Singh Prutbi, Assistant Superintendent, 
Zoological Survey of India, Indian Museum, Calcutta, for the privilege 
of reviewing and classifying this series of Thysanoptera from India, 
some of which have been in the collection of the Museum for many 
years, and I wish to express my appreciation to Dr. Pruthi and to those 
others who have made the collections in the field. This paper includes 
a description of two new genera and five new species, together with a 
record of ten species already described. 

TEREBRANTIA Haliday. 

Family Thripidak, Uzel. 

Subfamily THRIPINAE. 

1. Frankliniella sulphurea Schmutz. 

Two specimens ($$) collected in flowers of Datura fastuosa at Barkuda 
Island, Chilka Lake, Ganjam District, Madras Presidency, 3-X-22 {N, 
Annandale), (Moulton No. 1997). 


Genus Monilothiips, gen. nov. 

(ilfom7ac=collar.) 

Head somewhat wider than long, with a conspicuous reticulated 
collax-like band along the posterior margin, but anterior to this the vertex 
is without conspicuous lines or markings. Prothorax much wider than 
long, without reticulation. There are two conspicuous closely-placed 
spines at each anterior angle, one directed forward, the other outward 
and backward, and a pair at each posterior angle the outer of which is 
about twice as long as the inner one. Mesonotal plate with net-like 
reticulation in front which changes gradually to cross striations behind, 
metanotum distinctly reticulate. Abdomen broadly ovate with tenth 
segment small and conical, with net-like reticulation on all segments 
except the first and the last two. Antenna S-segmented, segments 3 and 
4 vase-shaped and with forked trichomes. Style with 2 segments, the 
second is about three times longer than the first and together they are 
about twice as long as segment 6. Maxillary palpus with 3 segments. 
Fore tarsi unarmed. Wings long and pointed, with two longitudinal 
veins which, though distinct, are placed near the anterior and posterior 
margins and at first glance would appear to be fused with the marginal 
veins. All wiog spines unusually long, those on costa being about twice 
as long as width of wing, spines on longitudinal veins evenly placed over 
their entire length. 

[ 93 ] F 



[VOI.XXXI, 


Becoris of the Indian Museum. 

This genus would seem to be most closely related to Ayyaria, Karny, 
but is at once separated by the small sixth segment of antenna and un- 
usually long style, also by its 3-segmented labial palpus. The chaeto- 
taxy is much the same as in Ayyaria. 

2. Monilothrips kempi, sp. n. 

Female holotype . — CJolour uniformly orange brown. Antennal seg- 
ments 1 to 4 and base of 5 whitish-yellow, others coloured like the body. 
Legs yellow with slight shading of orange brown in middle of all femora 
and middle and hind tibia. Wings uniformly whitish-yellow. 

Total body length 1*5 mm. ; head length *16 mm., width -20 mm. ; 
prothorax length -116 mm., width *26 mm. ; mesothorax width *36 mm. ; 
abdomen width *61 mm. Antennae : length (width) i, 16 (33) ; ii, 45 ? 
(36) ; iii, 90 (27) ; iv, 78 (27) ; v, 60 (27) ; vi, 36 (24) ; vii, 21 (13) ; 
viii, 64 ; total length 390 m. Length of spines : Interocellars 30 m., 
postoculars 39 m., the forward directed spines of pair at anterior angles 
of prothorax 45 m., the posteriorly directed ones 54 m., pair along ante- 
rior margin 30 m., median lateral 36 m., pair at posterior angles, outer 
84, inner 36 m., at posterior angles and margin of ninth abdominal seg- 
ment 160, on tenth 90 m. 

Head one-fourth wider than long and projecting in front between 
basal segments of antenna, this projection with a distinct concave ante- 
rior margin ; cheeks slightly arched. Two spines in front of and three 
behind each posterior ocellus. Back of head with a distinct transverse 
reticulated band near posterior margin. Eyes large with coarse facets. 



Tbxt-pio 1 . — Monilothrips kempif gen. et sp. nov. Head and prothorax of $. 


Ocelli small. Mouth-cone broad and strong, maxillary palpus with 
three segments. Antenna slender, 2*5 times as long as head, segment 1 
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short and broad, segments 3 and 4 vase-shaped, each conspicuously and 
abruptly narrowed at base of forked trichomes, 5 elongate-clavate, 6 
short, style with second segment three times as long as first and together 
twice as long as segment 6. 

Prothoraz transverse, with spines as follows : a pair at each anterior 
angle, one of which is curved and directed forward, the second directed 
backward, the inner spine of the pair at posterior angle is not more than 
half as long as the outer one, and is of about equal length with the pair 
on either side along posterior margin. Prothorax without conspicuous 
markings or reticulations. Meso- and metanotum clearly reticulated. 
Legs moderately stout, fore tarsi unarmed. Wings long and strong wi^h 
two longitudinal veins which are distinct but are placed close to the 
anterior and posterior margins. All spines unusually long and evenly 
placed as follows : costa 33, fore vein 16, hind vein 18. Microscopic 
setae covering surface of wing also unusually long. 

Abdomen broadly ovate with terminal segment short and connate. 
Tergites two to eight inclusive clearly reticulated, second with a distinct 
dark brown line along anterior margin, which is placed away from the 
margin on segments two to eight, the surface anterior to these lines is 
without markings but is clearly reticulated behind them. The dark 
line on segment one is semi-circular in outline. The spines at the pos- 
terior angles and margin of segment 9 are long, extending far beyond 
the tip, those on segment 10 are short, segment 10 has a complete dorsal 
suture. 

Type-matenal, — Female holotype taken from an imknown host 
plant on May 4, 1917 {S. W. Kemp). Type deposited with Indian 
Museum. (Moulton No. 1998). Named in honour of the collector. 

Type-locality. — Sureil, Nangphu, Darjiling District, East Himalayas, 
elevation 5,000 feet. 

3. Taeniothrips longictylu* Eamy. 

Two specimens ($?) taken at Buldana, Berar, Central Provinces, in 
February, 1923 {H. 8. Rao). Host-plant unknown. (Moulton No. 
1992). 


4. Taeniothrips lehroyi Bagnall. 

One specimen ($) taken at Sitong, Darjiling District, East Hima- 
layas, elevation about 2,500 feet, 28-X-17 (N. Annandale and F. H, 
Gravely).^ Host-plant unknown. (Moulton No. 1994). 

6. Taeniothrips flavididus Bagnall. 

One specimen ($) taken on Pine trees at Phagu, Simla Hills, East 
Himalayas, elevation 9,000 feet, 21-X-16 {N. Annandale and 8. W. 
Kemp). (Moulton No. 1996). 

Projectothrips, gen. nov. 

{Projectm =pro j ection. ) 

With many characters of the genus Taeniothrips. Antennae inserted 
on the anterior ventral side of the head so that the first segments are 
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largely obscured, second segment with two blunt lobe-like projections 
on dorsal end at tip, each of which bears a short spine, sixth segment 
largest of all, elongate-ovate, style with first segment short and end 
segment very long and cylindrical in shape, six times as long as preceding 
segment. Chaetotaxy mostly as in Taeniothrips. Comb arrangement 
of spines on posterior margin of eighth abdominal segment complete, 
but there is a similar arrangement of spines on the posterior margin 
of abdominal segments beyond the second, these are present but short 
on the seventh segment, less conspicuous on the sixth and gradually 
disappear in the centre of other more anterior segments. Wings broad 
at the base and reduced gradually to a pointed tip. Fore vein with a 
broken series of spines, those on hind vein regularly placed. 

6. Projectothrips pruthi» sp. n. 

Female holotype. — Body colour uniformly orange brown, legs light 
yellowish-brown, wings uniformly brown, lighter at the base. Antennal 
segments 1 and 2 concolorous with head, 3 and 4 clear yellow, 5 to 8 
uniformly light brown. Crescents of ocelli orange-red. 

Total body length (specimen contracted) 83 mm. ; head length *09 
mm., width *16 mm. ; prothorax length -16 mm., width -189 mm. ; ptero- 
thorax width -24 mm. ; abdomen width *31 mm. Antennae : length 
(width) i, 12 (30) ; ii, 30 (27) ; iii, 36 (?) ; iv, 36 (21) ; v, 30 (16) ; vi, 46 
(24) ; vii, 6 ; viii, 36 ; total length 225 m. Length of spines : at pos- 
terior angles of prothorax, outer 36 m., inner 18 m., on posterior angles 
and margin of ninth abdominal segment 120 m., on tenth 135 m., intero- 
cellar spines 21 microns. 

Head clearly transverse, roundly flattened in front ; cheeks slightly 
arched, interocellar spines moderately short and placed in front of pos- 
terior ocelli and mid-way on a line connecting each of them with anterior 
ocellus. Back of head with numerous transverse wavy lines. Eyes 
large. Ocelli well developed. Mouth-cone short and narrow, maxillary 
palpus 3-segmented, labial palpus with one segment, if with two segments 
the first is so small that it cannot be observed. The apparent single 
segment is long and finger-like. Antenna arising from the anterior 



Text-pig. 2 . — Prcjectotfiripa pruthi, gen, et sp. nov. Right antenna. 


lower surface of the head so that the first segments are hardly visible, 
2-6 times longer than head. Second antennal segment with two pro- 
minent dorsal lobes at tip, each of which bears a spine at the end, seg- 
ment 6 small, segment 6 large with sides evenly rounded from the base 
to tip. The two segments of style are of even width but the first is 
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very small and the second long, approximately six times < longer than 
the first. Forked sense-cones on segments 3 and 4 reasonably short and 
stout. 

Prothorax slightly wider than long, without spines on anterior angles, 
the outer spine at the posterior angles is approximately twice as long as 
the inner one, a series of three on either side along posterior margin. 
Legs normal. Wings fully developed, broad at base, gradually narrowed 
to a pointed tip with two longitudinal veins. Spines as follows : costa 
28, fore vein 3 — 10 in basal two-thirds and 1 — 2 at tip, hind vein 12. 

Abdominal segments 1 to 8 broadly ovate, 9 and 10 triangularly 
connate. Normal spines on ninth and tenth segments long and strong, 
tenth segment with a complete dorsal suture. Comb-like arrangement 
of hairs on posterior margin of eighth segment complete and rather 
long. Posterior side margins of segments 3 to 7 also with a similar 
arrangement, these are wanting in the middle of the first segments but 
their development gradually increasing to almost a complete comb on 
the seventh segment. 

Characters as specified of antennal segments 2 and 6 to 8 and the 
comb-like arrangement of spines on posterior margins of abdominal 
segments are so distinct that I cannot place this species within the genus 
Tamiothrips. These characters also set it apart from any species in 
that genus. 

Type-material . — Female holotype, six $ paratypes taken on PandanuSy 
1-1-22 (H. S. Rao). Holotype and five paratypes deposited in Indian 
Museum, Calcutta. (Moulton No. 1996). This species is named in 
honor of Dr. Hem Singh Pruthi of the Indian Museum. 

Type-locality . — Sibpore near Calcutta, Bengal. 


7. Thrips setosus, sp. n. 

Female holotype.— QoXomt whitish-yellow, first antennal segment 
colourless, 2 shading to pale yellow, 3 pale yellow at base shading to light 
greyish-brown, 4 and 5 pale yellow at base shading to greyish-brown in 
distal half, 6 and 7 grey-brown, with 6 somewhat lighter at base. Wings 
almost colourless. Crescents of ocelli deep orange. 

Total body length -92 mm. ; head length *075 mm., width *114 mm. ; 
prothorax ler^h *105 mm., width -136 mm. ; pterothorax width *19 mm. 
Antennae beyond second segment : iii, 36 (16) ; iv, 33 (16) ; v, 30 (16) ; 
vi, 39 (16) ; vii, 9 ; total length 180 m. Length of spines : on posterior 
angles of prothorax 21 m., on posterior angles and margin of ninth abdo- 
minal segment 60 m. and 61 m. respectively, on tenth 60 m. 

Head transverse, with numerous transverse striations ; cheeks 
arched, interocellar and other spines small. Eyes prominent, some- 
what protruding. Ocelli small, each the size of a single eye facet. An- 
tenna 2-4 times longer than head. 

Prothorax clearly wider than long and densely covered with short 
(16 m.) conspicuous setae. A pair of spines at posterior angles also very 
short, inward from these a series of four short setae on either side. Median 
pair of spines on metanotum placed approximately 12 m. back from 
anterior margin. Legs normal. Wings fully developed, with spines 
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as follows : costa 31, fore vein 4-3 at base, 1 (or 2) in the middle, 2 at 
tip, hind vein 16. 

Abdomen normal. 

Type-material. — ^Female holotype taken from an unknown host 
plant, 16 — 20-VIII-ll {N, Annandcde and F. H. Gravely). Type deposited 
in Indian Museum. (Moulton No. 2002). 

Type-locality. — Balighai near Puri, Orissa. 

This species is rather closely related to T. pallidulus Bagnall, but is 
easily separated from this species as follows : the fore wings of pallidultts 
are brownish except at base, costa of fore wings has 15 — 18 and hind 
vein 7 — 9 spines, and spines at posterior angles of prothorax are about 
•5 as long as median length of pronotum. In this new species the wings 
are almost colourless, wing spines more numerous and those at the pos- 
terior angles of prothorax are much shorter, not more than "26 median 
length of pronotum, also pronotum is densely covered with small setae. 

8. Thrips florum Schmutz. 

Four specimens ($$) taken at Buldana, Berar, Central Provinces, in 
February, 1923 (H. S. Rao). Host-plant unknown. (Moulton No. 
1992). 

9. Selenothrips rubrodnetus Giard. 

One specimen ($) taken on Aporosa roxburghii at Durgapurs, Salt 
Lakes, near Calcutta, Bengal, 8-II1-14 (Moulton No. 2000), and six 
females, two males and two larvae taken in Gardinia flowers at Museum 
Compound, Calcutta, 8-\ 11-14 {F. H. Gravely). (Moulton No. 2001). 

TUBULIFEKA. 

Family Phloeothbipidae Hood. 

Subfamily PHWEOTHRIPINAE Priesner. 

10. Haplothrips ceyloniciu Schmutz. 

One specimen ($) taken at Buldana, Berar, Central Provinces, Feb- 
ruary, 1923 (jff. 8. Rao). Host-plant unknown. (Moulton No. 1992). 

11. Gynaikothrips flaviantennatus, sp. n. 

Female holotype. — Colour deep chestnut brown. Anteimal segments 
1 and 2 concolorous with head, 2 shading lighter toward the tip, 3 to 8 
uniformly clear yellow. All femora, middle and hind tibia dark brown, 
fore tibia light yellowish-brown shatog to clear yellow at tip, all tarsi 
clear yellow. Comment body spines brown. Fore wings light grey- 
brown with a darker streak in the center, hind wings almost clear but 
with a darker median line. 

Total body length 2-25 mm. ; head length *28 irun., width '19 mm. ; 
prothorax length *183 mm., width including coxae -36 mm. ; pterothorax 
width ‘40 mm. ; tube length -20 mm., width at base *083 mm. Antennae : 
lengtli (width) i, 36 (42) ; ii, 67 (33) ; iii, 69 (33) ; iv, 69 (36) ; v, 69 (33) ; 
vi, 72 (30) ; vii, 51 (27) ; viii, 33 ; total length 465 m. Len^h of spines : 
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postoculars 78 m., median dorsal inward from postoculars 21 m., on 
anterior angles of prothorax 67 m., anterior margin 46 m., mid-laterals 
31 m,, pair on posterior angles subequal, 120 m., on ninth abdominal 
segment 166 m., at tip of tube 166 m. 

Head 1’6 times longer than wide ; cheeks straight and almost parallel 
with a constriction at the base which is hardly noticeable. Back of head 
with numerous closely placed wavy lines. Postocular spines long and 
strong with dilated tips. Eyes normal with small facets. Ocelli large. 
Mouth-cone short and broadly rounded at the tip. Antenna 1'65 times 
longer than head, intermediate segments elongate clavate. 

Prothorax, including coxae, twice as long as median dorsal length of 
pronotum and *66 as long as head. All normal spines strong and with 
dilated tips. Pterothorax subquadrate. Fore femora somewhat en- 
larged, each fore tibia armed with a stout broad-seated tooth. Wings 
fully developed, with 7 — 8 double fringe hairs along posterior margin, 
3 basal wing spines arranged in a straight line along anterior margin, 
stout with dilated tips. 

Abdomen with all normal spines strongly developed, dark brown 
in colour except only those on segment 9 and tube which are yellowish. 

Male allotype. — Shaped and coloured like the female but smaller in 
size, 1*63 mm., and with spines at posterior angles of ninth abdominal 
segment reduced to spurs which are 45 m. long. 

Type-material. — ^Female holotype, male allotype and 13 female para- 
types taken from an unknown host plant, 16 — 20-VIII-ll {N. Annandale 
and F. H. Gravely). Holotype, allotype and 9 paratypes deposited in 
Indian Museum, Calcutta. (Moulton No. 2002). 

Type-locality. — Balighai, near Puri, Orissa. 

This species would seem to approach G. heptapleuri Karny from 
Java, but is distinguished from it by the clearly shorter tube. 

12. Gynaikothrips flavitibia, sp. n. 

Female holotype. — Colour orange brown, including all femora, first 
antennal segment and basal half of second. All tibia, tarsi and antennal 
segments 2 to 8 clear yellow. Wings transparent. Prominent body 
spines clear to yellowish. 

Total bpdy length 2-5 mm. ; head length *28 mm., width *25 mm. ; 
prothorax length *19 mm., width including coxae *38 mm. ; pterothorax 
width -43 mm. ; tube length *31 mm., width at base *08 mm. Antennae ; 
length (width) i, 30 (36) ; ii, 51 (34) ; iii, 78 (30) ; iv, 76 (36) ; v, 75 (33) ; 
vi, 78 (31) ; vii, 60 (24) ; viii, 39 ; total len^h 495 microns. Length of 
spines : postoculars 54 m., a second pair inward from these and in almost 
a straight line between them 66 m. On anterior angles of prothorax 
and anterior margins 64 — 60 m., mid-laterals 60, pair on posterior angle, 
outer 114, inner 84 m., on ninth abdominal segment 280 — 300 m., at tip 
of tube 240 m. 

Head subquadrate, 1*2 times longer than wide ; cheeks straight and 
parallel. Frons arched and bearing forward directed anterior ocellus 
at tip. Back of head sculptured with numerous wavy confluent lines. 
Eyes large with small facets. Ocelli well developed, fully three times 
larger than facets of eyes. Postocular spines weU developed, with 
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dilated tips and a second pair of similar spines but somewbat longer are 
placed in an almost straight line between the postoculars, all four are 
separated by equal distances. Mouth-cone broadly rounded, labrura 
more or less angular and pointed. Antenna 1-75 longer than head, 
moderately slender. 

Prothorax transverse, pronotum sculptured like the back of the head. 
All normal spines well developed and with dilated tips. Pterothorax 
with even sides, slightly converging towards the posterior. Legs normal, 
each fore tarsus armed with a broad seated tooth. Wings normal, with 
15 double fringe hairs along posterior margin. Abdomen long and 
slender, reduced gradually from second to eighth segment. Tube 
slender, almost four times longer than width at base and about 1*1 times 
longer than head. Spines on ninth abdominal segment almost as long as 
tube. 

Male allotype. — Coloured as in the female but somewhat lighter, 
shaped as in the female but with the abdominal segments reduced more 
gradually toward the end. Fore tarsi armed as in female. Total body 
length 2*2 mm. ; head lengtli *26 mm., width *21 mm. ; tube length 
•25 mm. Spines on posterior angles of ninth abdominal segment greatly 
reduced, only 30 m. long as compared with those along the posterior 
margin which are 225 m. 

Type-material. — Female holotype, male allotype, nine female and six 
male paratypes collected 8-VIII-14 {E. Rose). Holotype, allotype and 
paratypes deposited with Indian Museum. (Moulton No. 2004). 

Type-locality. — Calcutta, Bengal. 

This species can be compared with G. interlocatus Karny from 
India, but is easily separated from that species which has the terminal 
antennal segments brown, postocular spines short and black and fore 
tarsi unarmed. This species also resembles G. uzeli Zimmermarm some- 
what closely, but is easily distinguished from it by the clear colour of 
the middle and hind tibia and the chaetotaxy of the prothorax. 

13. Gynaikothrips uzeli Zimmermann. 

Six female and two male specimens taken on leaves of Ficus obtusa 
on Barkuda Island, Chilka Lake, Ganjam District, Madras Presidency, 
3-X-22 {N, Annandale). (Moulton No. 2003). 

14. Gigantothrips elegans Zimmermann. 

Numerous specimens $9, larva) taken on Ficus glomarata at 
Pusa, Bihar, 5 — lO-XI-15 {F. H. Gravely). (Moulton No. 1999). One 
specimen ($) taken on leaves of Ficus obtusa on Barkuda Island, Chilka 
Lake, Ganjam District, Madras Presidency, 3-X-22 (N. Annandale). 
(Moulton No. 2003). 

Subfamily MEGATHRIPINAE. 

15. Dinothripi eumatrensis Bagnall. 

Twelve specimens, (eight 9$, one,cJ and three larvae) taken at Port 
Blair, Andaman Islands, 16-11 — III-15 {S. W. Kemp). Host-plant 
unknown, (Moulton No. 1993). 



THE STYLE-SAC OF SOME FRESHWATER GASTROPODS. 


By R. V. Seshaiya, M.A., MahanVs High School, 

Tirupatiy South India. 

In a recent paper (6) I showed that the stomach of Paludomus is 
interesting owing to the possession of a much restricted communication 
between the style-sac and the pyloric part of the stomach. The present 
note deals with the style-sacs of Melanoides, Mysorella and Amnicola 
(Alocinma). A comprehensive account of the style-sacs of Gastropods 
was published by Robson (5) and Mackintosh (2), but none of the genera 
which form the subject of this note are mentioned by them. Even in the 
closely allied genera Bithynia and Melania, which are known to possess 
a style-sac, the relation of the style-sac to the intestine has not been 
properly investigated. Melania is said to possess a style-sac completely 
separated from the intestine, but from my observations on the stomach 
of Melanoides and Paludomus I am of opinion that the stomach of 
Melania needs reinvestigation. In Bithynia nothing is known except 
that a style-sac is present. 



Text-fig. 1. — Stomach of MysoreUa as seen from the ventral side. 

ant, ch,f anterior chamber ; hep. o., opening of the hepatopancreatic duct ; int., intes- 
tine ; oe., oesophagus ; post, ch,, posterior chamber ; pyt, pylorus ; st. s., styhs-sac. 

' The style-sac of Melanoides bears a close resemblance to that 
of Paludomus in its disposition, structure, and relationship to the intes- 
tine. Externally the style-sac appears to be independent of the intes- 
tine, but a closer examination of the junction of the style-sac with the 
stomach proper shows a distinct, though short, communication between 
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the style-sac and the short pylorus by means of a transverse slit measur- 
ing about 0*66 mm. long and about 0*05 mm. wide. It would, therefore, 
be incorrect to state that the style-sac and the pyloric element of the 
stomach are quite distinct in a form like Melanoides, The slit-like 
connection between the pylorus and the style-sac extends for a distance 
of 0*14 mm.* in a medium sized individual in which the style-sac has a 
cavity about 1*85 mm, long. 

As in the case of Paludomus the slit-like communication between the 
pylorus and the style-sac is continued as a longitudinal ciliated groove 
on the left or the pyloric side of the style-sac, while at its anterior end 
the style-sac has a circular termination, in which the crystalline style 
appears to be held. The longitudinal ciliated groove is wider than in 
Paludomus and its diameter is not uniform throughout its course. The 
cells lining the ciliated groove are shorter than those of the style-sac 
epithelium. On the sides of the groove the cells have well developed 
cilia, while those at the bottom of the groove show sparse ciliation and 
are sometimes without any cilia. Where the style-sac epithelium becomes 
continuous with that of the right side of the ciliated groove the cells 
are narrow, long and crowded together. The style-sac epithelium shows 
the usual structure. The cilia form an uniform coating on the cells of 
sac and are about one-third the length of the cells. The nuclei are large 
and rounded and are situated about the middle. The cytoplasm near 
the free ends of the cells possesses a greenish-brown pigment. In general 
features the style also resembles that of Paludomus, 



Text-fig. 2. — Anterior chamber of the stomach of Myaorella with the ventral wall 

removed. 

-c. gr^, portion of the anterior chamber which appears as the ciliated groove in section ; 
d. tyh, typhlosole of the dorsal wall between the pylorus and style-sao ; irU,, intes- 
tine ; pyl.^ pylorus ; st. style-sao. 

The style-sac of Mysorella differs from that of Melanoides, and re- 
43embles more that of Hypsobia and Paludestrina as described by Robson 
{3, 4). The stomach, of MysoreUa, like that of forms with a style, is 
divisible into an anterior and a posterior portion, the latter constituting 
the gastric portion. On opening the anterior portion of the stomach 
of Mysorella, two cavities are noticed, a right tubular cavity which is 
the style-sac, and a shorter, narrower, obliquely-disposed cavity on the 
left, which is the pylorus. The pylorus at a distance of about two- 
thirds the length of the anterior portion of the stomach passes into the 
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intestine. Throughout its length, about 1*21 mm., the pylorus commu- 
nicates with the style-sac by a longitudinal slit, which is about 0*34 mm. 
by 0*03 mm. In- transverse sections of the anterior chamber, anterior 
to the origin of the intestine from the pylorus, the style-sac has a groove 
•on the pyloric side. Robson (4) has recorded a groove in Paludestrina^ 
but he does not make any definite mention about the portion of the 
«tyle-sac which exhibits this groove on the pyloric side. Judging from 
what I have observed in Mysorella^ the groove in Podudestrina also must 
be anterior to the termination of the pyloric chamber. Serial sections 
and a careful dissection of the anterior chamber show that after the 
pylorus gives rise to the intestine the slit-like communication between 
the style-sac and the pylorus is continued to the free end of the anterior 
chamber and appears as the groove of the style-sac. The groove, thus, 
has essentially the same structure, and arises in the same way as in Palu- 





\ 


Text-fig. 3. — Transverse section from the middle of the anterior chamber of the stomach 
of Mysorella showing the relations of the style-sac to the pylorus. 

d, tyl.f t 3 rphlosole of the dorsal wall between the pylorus and style-sac ; pyl,^ pylorus | 
ahf slit of communication between style-sac and pylorus ; at. a., style-sac. 

domus and Melanoides, and the difference lies in the much longer pyloric 
connection and a consequently short groove. The following measure- 
ments will give an idea of the different portions of the pylorus, style- 
sac, etc. of Mysorella : — 

Length of style-sao 1*47 mm 

Total length of the pyloric chamber . . , . 1*21 Twm, 

Origin of the intestine Extending from 0-89 mm. 

to 1*21 mm. of the pylorus. 

Portion of the style- sac anterior to the termination of the 
pylorus and showing the ciliated groove . . . 0*26 mm. 
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The cavity of the style-sac is roughly tubular, though somewhat 
flattened laterally. In transverse section it is 046 mm. by 041 mm. 
The pyloric cavity is narrower and is much compressed. In transverse 
section it is 045 mm, by 0*17 mm. The ciliation and the epithelium 
of the style-sac present the usual features, and do not call for any further 
remarks. No pigment was detected in the cytoplasm of the cells. The 
pyloric epithelium is also ciliated but the cilia do not form an even 
coating as in the case of the cells of the style-sac. The cells lining the 
right and left sides of the slit are also ciliated. In the groove the cells 
on the right side are long, narrow and crowded, and show very few cilia. 
The style is cylindrical and longer than the style-sac. 

The style-sac of Amnicola (Alocinma) is similar to that of Mysorella 
and needs no special description. 

A comparison of the style-sacs of Paludomus, Melanoides, Mysorella 
and Amnicola clearly indicates the morphological significance of the 
longitudinal groove of the style-sac, as I have discussed at length in my 
paper on the stomach of Paludomus (6). A comparison of these forms 
with Lamellibranchs like Mya shows that the groove in the two groups. 
Gastropods and Lamellibranchs, is homologous. 



Text-fig. 4. — ^Transverse section of the anterior chamber of the stomach of Mysorella 
anterior to the terminatioti of the pylorus. 

c. gr., ciliated groove ; ep^, long cells on the right side of the ciliated groove ; si. s., style- 

sac. 

It has been suggested by Ghosh (1) that the style-sac might have 
evolved as an outgrowth of the stomach and that the course of evolution 
might be from an original separation to union between the pylorus and 
the style-sac in the more highly evolved forms. The structure of the 
fltyle-sacs in the forms mentioned above does not lend any support ta 
this view, as it does not offer any satisfactory explanation for the longitu- 
dinal ciliated groove, whose nature as a vestige of a former pyloric con- 
nection is so clearly indicated in Mysorella by its presence on the pyloric 
side of the sac, anterior to the termination of the pylorus and in con- 
Idnuation of the pyloric communication of the style-sac. 

In conclusion I have to acknowledge my great indebtedness 
to Dr. Baini Prashad for encouragement and for the interest he has 
taken in the progress of my work. 

Literature. 

(l) Ghosh, E. — ^Taxonomic Studies on the soft parts of the Solenidae. 

Rec. Ind. Mus., XIX, pp. 47, 48, pis. ii, iii (1920). 


106 


1929.] R. V. Sbshaiya : The Style-sac of Gastropods. 

(2) Maokintoali, N. A. — ^The Cr 3 rstalline Style in Gastropods. Quart. 

Journ. Microsc. Set. (n. s.) LXIX, pp. 318 — 342, pis. xx, xxi 
(1926). 

(3) Robson, G. C. — On the Anatomy and Affinities of Hypsobia noso- 

phora. Ann. Mag. Nat. Hist. (9th Ser.) VIII, pp. 410 — 413 (1921). 

(4) Robson, G. C. — On the Anatomy and Affinities of Pedvdestrima 

ventrosa. Quart. Joum. Microsc. Set. (n. s.) LXVI, pp. 169 — 186 
(1922). 

(6) Robson, G. C. — On the Style-sac and Intestine in Gastropoda and 
Lamellibranchia. Proc. Malacol. Soc. London, XV, pp. 41 — 46 
(1922). 

(6) Seshaiya, R. V. — The Stomach of Paludomvs tanscAaurica (Gmelin). 
Rec. Ind. Mus., XXXI, pp. 7—12 (1929). 




ON A COLLECTION OF INDIAN PALPATORES (PHALANGIIDAE) 
WITH A REVISION OF THE CONTINENTAL GENERA AND 
SPECIES OF THE SUB^FAMILY GAGRELLINAE THORELL. 

By C. Fb. Roewer, Bremen. 

In 1924 I received for identification a large collection of Opilionids 
or Phalangids, consisting of roughly a thousand specimens, from the 
Zoological Survey of India, Indian Museum, Calcutta, through Dr. Baini 
Prashad. About 60 specimens of this collection, which belonged to the 
suborder Laniatores, have already been dealt with by me in a paper ^ 
on the African, Malayan and Australian species of the suborder from the 
collections of the late Dr. E. Simon of the Museum d’Histoire Naturelle, 
Paris, Professor K. Dammerman of Buitenzorg, the late Dr, Fuller Baker 
of Los Banos, Philippines and the late Mr. L. Fea of the Museo Civico 
di Storia Naturale, Genova. This paper deals with the remainder of 
the collection consisting of forms belonging to the suborder Palpatores. 
In this communication I have also included an account of a collection 
of about 130 Opilionids, which were sent to me for determination by 
Dr. F. H. Gravely, Superintendent of the Government Museum, Madras ; 
about 20 specimens in this collection belonged to the suborder Laniatores 
and have been included in the paper cited above. I take this oppor- 
tunity of tendering my best thanks to Dr. Baini Prashad and Dr. F. H, 
Gravely for sending me these rich collections for study. 

The collections sent to me for determination were mostly made by 
Dr. F, H. Gravely and Dr. S. W. Kemp, while a few specimens were also 
collected by the late Lord Carmichael, Mr. E. Barnes and Mr. R. H. 
Hodgart. The greater part of the collection consists of specimens from 
the Darjeeling District, Eastern Himalayas, Palni Hills and Cochin State, 
Southern India, while a few specimens are from the Satara District, 
Bombay Presidency ; Portuguese India ; Bihar and Orissa, Courtallem, 
Nilgiris, Madras Presidency ; Nepal ; Ceylon ; Paulo Penang and Singa- 
pore. 

In connection with the Laniatores of the two collections, which 
have already been dealt with in the paper cited above, it is of interest 
to note that practically all the specimens, leaving out of consideration 
the forms of the genus Pelitnus of the family Oncopodidae from Paulo 
Penang, belong to the families Phalangodidae and Assamiidae, both of 
which have a wide distribution in the Indo-Malay Region. 

The Palpatores of the collections, which are dealt with in the following 
pages, contained four immature^ specimens from the Kashmir Valley, 
Central Gilgit and Mount Godwin-Austen, all in the upper regions of 
the Himalayas. These specimens unfortunately cannot be definitely 


1 Roewer, C, Fr. — Weitere WeberkneclUe I., I Erganzung der “ WeberkneolUe der Erde ” 
(Jena, 1^23) in AbhandL Nat, Ver, Bremen, XXVT, pp. 261—402, pi. i (1927). 

2 Following the terminology suggested by me in my Monograph, Die Weberknechte der 
Erde, p. 39 (Jena, 1923), I refer to the immature forms as ptUli in the following pages. 
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identified, but they appear to belong to the Palaearctio types of Phalan- 
giinae, and may represent the furthermost extensions of the Palaearctio 
forms into the Indian area. The question, however, cannot be definitely 
settled till further collections of full-grown adults are available. 

The working out of the rich collections from the Indian area has 
induced me to bring together in this paper all the information about 
the various genera and species of the sub-family Gagrellinae, but I have 
not included the insular species in this account. 

For the separation of the different genera of the sub-family Gagrel- 
linae I have employed the same characters as the ones used by me in 
my Monograph, cited already. I attach special importance to the 
number and the distribution of the noduli on the femora of the foitt 
legs. These noduli, as I am able to state with confidence from my exami- 
nation of thousands of specimens, are found on the femora of the Gagrel- 
linae only. The numbers and distribution of the noduli, further, are 
almost always constant in the different species, as I have found on 
examination of hundreds of specimens of the same species ; and from 
the present collections alone one may cite as examples Gagrella parva^ 
Aurivilliola shanicay Strandina auranLiam^ Zalpetus sulphureus^ Cerato- 
hunus annulatus, etc. During my work on the Gagrellinae, which has 
extended over many years, I have only in very exceptional cases found 
any deviation from the normal number of noduli, and I have, therefore, 
employed the numbers and distribution of the noduli as distinguishing 
characters for the separation of the different genera of this sub-family. 
If these characters and the sculpture and granulation of the scutum 
and the ocular tubercle are not taken into consideration, as With^ 
suggested, it will not be possible to divide into genera several 
hundreds of species, all of which will have to be included in the genus 
Oagrella Stoliczka. 

For the genera and species already known I have given references 
only to the original diagnoses and to the account in my recent Mono- 
graph, cited already ; the remaining references to the literature on these 
forms will be found in my Monograph. The species represented in the 
present collections are marked with an asterisk. 

Subfamily Gagrellinae Thor. 

1S80. GagreUinae, Thorell, Ann. Civ. Sior. Nat, Oenova, XXVII, p. 521. 

1923. Qagrellinao, Koewer, Weberkn£chle der Erde, p. 924. 

Key to the subfamily Oagrdlinae. 


1. Scutum medially armed with one or more blunt 

humps or spines . . . . . . 2 

Scutum entirely smooth, unarmed . . . . 37 

2* Scutum medially armed with a longitudinal row of 

3 — 5 spines or blunt hum]^ .... 3 

Scutum medially armed with one (seldom two) 

spine or hump or column .... 6 

8* Scutum with a me^Uan longitudinal row of 

3 — 5 spines . . . . . . . . 4 

Scutum with a median longitudinal row of 5 blunt 
humps ; number of nod^ on Ist to 4th femora 


0-2-(M) .. ,. .. nehoa,'p. 111. 


^ With,-Vowm. Lim. 8oc., London^ Zool. XXVIII, pp. 465—4509 (1903). 
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4* Soutnm with a median loi^tudinal row o! 5 
spines ; number of noduli on 1st to 4th femora 

0- l-O-O .. .. .. .. SystenocenirMp 112. 

Scutum with a median longitudinal row of 3—4 

spines 

5* Ocular tubercle toothed basally under the eyes . . Solaria, p. 112. 

Ocular tubercle unarmed basally . . . . Syleus, p. 1 14. 

6. Number of noduli on 1st to 4th femora 0-1 -0-0 . . 

Number of noduli on 1st to 4th femora difterent . . 

7. 2ndfemurclavate .. .. .. Akalpia,^, 114. 

2nd femur not clavate, thin 

8. Ocular tubercle smooth or granulated, without 

large spines 

Ocular tubercle with large spines or humps 
0. Scutum armed with one or two median spines . . 

Scutum armed with one blunt hump or thick 
column 

10. 1st femur shorter or as long as the body, 2nd femur 

not twice the length of the body . . Melanopa, p. 114. 

1st femur 1} times longer than the body or oven 
longer, 2nd femur more than double the length 
of the body .. .. .. Oagrella, p. 117. 

11. Ist area of the scutum with a blunt median hump ; 

Ist to 4th femora shorter than the body . . Scotomenia, p. 127. 
2nd area of the scutum with one thick, blunt or 
pointed median cone or column or one small 
and low blunt hump . . 

12. 2nd area of the scutum with one thick, blunt or 

pointed median cone or column . . . . Marthana, p. 127. 

2nd area of the scutum with one small and low, 

blunt hump . . . . . . PalnieUa, p. 128. 

13. Scutum with two median spines on Ist and 2nd 

areas .. .. .. .. Denlobunus, p. 128. 

Scutum with one median spine on the 2nd area 
only 

14. Ocular tubercle as long as broad and high (Island 

of Hainan) . . . . . . {Prodeniobunus). 

Ocular tubercle as long as broad, but twice as 

high as broad. (Formosa and Philippines) . . {AUob^unus). 

15. Number of noduli on 1st to 4th femora 0-2-0-0 . . 

Number of noduli on 1st to 4th femora different 

16. Ocular tubercle smooth or granulated, but without 

large spines 

Ocular tfubercle above with two anterior spines 

(Formosa) . . . . . . . . (MeladefUobunua), 

17. 1st femur shorter or as long as the body, 2nd femur 

not twice the length of the body . . . . Melanopuia, p. 130. 

1st femur 1^ times longer, or even still longer, than 
the body, 2nd femur more than twice the length 
ofthobody .. .. .. Meiagagrella, p, 131 

18. 2nd femur with 3 noduli . . 

2nd femur with more than 3 noduli . . 

19. Number of noduli on Ist to 4th femora 0-3-0-0 . . 

Number of noduli on 1st to 4th femora 0-3-0- 1 or 

1- 3-1-1 

20. Ocular tubercle toothed basally under the eyes . . Strandia, p. 132. 
Ocular tubercle not armed with teeth basally under 

the eyes . . . . . . . . 

21. Scutum armed with one thick triangiUar projection, 
which is one or two pointed at the appx. 

Scutum armed with one or two slender spines 

22. Scutum armed with one thick and large hump, 

bearing two median spines (Borneo) . . (Eumarthana). 

Scutum armed with one basally very thick, but 

^ically pointed cone . , . . . . CrasHdppua, p. 135. 

23. Ist femur shorter or as long as the body, 2nd femur 

not twice the len^h of the body . . . . AuriviUicUi, p. 136. 

Ist femur 1^ times longer, or even still longer than 
the body, 2nd femur more than twice the length 
ofthebody .. .. .. GagreUiaa,p. 138 
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. Number of noduU on 1st to 4th femora 0-3-0-1 • . 25 

Number of noduli on let to 4th femora 1-3- 1-1 . . 27 

25. Ocular tubercle above with two anteriorly placed, 

finely toothed humps . . . . . . Parexdenfo&tenus, p. 141. 

Ocular tubercle smooth or toothed, but without 

large humps or spines . . . . . . 26 

26. Scutum with one thick, pointed cone or one column 

rounded at the apex . . . . . . MaHhandla^ p. 141. 

Scutum with one slender median spine (Sumatra). . (Paragagrella,) 

27. Scutum with one thick but pointed cone 

(Sumatra) . . . . . . . . {Mefamarthana). 

Scutum with one high and bluntly rounded column 

(Palawan Islands) . . . . . . {Heieromarthana)* 

28. 2nd femur with 4 noduli . . . . . . 29 

2nd femur with more than 4 ndduli . . . . 32 

29. Number of noduli on Ist to 4th femora 0-4-0-0 . . EugcLgrella, p. 141. 
Number of noduli on 1st to 4th femora 1-4-1-1 or 

1.41.2 .. .. .. .. 30 

30. Number of noduli on 1st to 4th femora 1-4-1. 1 . . 31 

Number of noduli on Ist to 4th femora 1.4-1-2 . . Neogagrella, p. 143. 

31. Ocular tubercle without large spines . . . . Gagrellenna, p. 144. 

Ocular tubercle with two anteriorly placed large 

spines . . . . . . . . Coonootay p. 146. 

32. 2nd femur with 5 noduli . . . . . . 33 

2nd femur with more than 6 noduli . . . . 36 

33. Number of noduli on 1st to 4th femora 0-6-0-0 . . UologagrelUiy p. 146. 
Number of noduli on 1st to 4th femora 0-5-0-1 or 

2.6.1.2 . . . . . . . . 34 


34. Number of noduli on 1st to 4th femora O-S-O-l 

(Celebes) . . . . . . . . (Sarasmia), 

Number of noduli on 1st to 4th femora 2.6-1.2 

(Celebes) . . . . « . . . (Bonihainia)^ 

35. Number of noduli on 1st to 4th femora 0-6-0- 1 or 

1.6.1.3 . . . . . . . . 30 

Number of noduli on 1st to 4th femora 2-7-2-3 . . Nilgiristay p. 146. 

30. Number of noduli on 1st to 4th femora 0- 6-0-1 

(Celebes) . . . . . . . . (Qagrdliiia), 

Number of noduli on 1st to 4th femora 1-6- 1-3 

(Celebes) . . . , . . . . {Syngagfelta)* 

37. Number of noduli on 1st to 4th femora 0-1 -0-0 . . 38 

Number of noduli on 1st to 4th femora difioront 41 


38. Ocular tubercle smooth or toothed, but without 

larger thorns or spines . . . . ZaleptuSy p. 1 47 

Ocular tubercle armed with large thorns or 

spines . . . . . . . . 39 

39. Ocular tubercle twice as high as long, armed with 

several spines in front, above and behind. 

(Java) . . . . . . . . (Echinobunv^), 

Ocular tubercle above with an anterior and a 

posterior pair of spines . . . . . , 40 

40. 1st femur shorter or as long as the body, 2nd femur 

not double the length of the body . . CeratobunelluSy p. 160. 

Ist femur IJ — 3 times longer than the body, 2nd 
femur more than 6 times longer than the body. 

(Sumatra) .. .. •• .. {Ceratobunoides), 


41. Number of noduli on 1st to 4th femora 0.2-0.0 . . 42 

Number of noduli on let to 4th femora dificrent. . 46 

42. Ocular tubercle smooth or toothed, but without 

large spines . • . . . . 43 

Ocular tubercle armed with large spines . . 44 


43. Ocular tubercle smooth or granulated . . Verpulus, p. 160. 

Ocular tubercle on each side of the longitudinal 

furrow with a row of small teeth or toothed 

around each eye . . . . . . HypsibunWy p. 161. 

44. Ocular tubercle above with an anterior and a 

posterior pair of spines . . . . Teiraceratobunua, p. 161. 

Ocular tubercle above only with two large spines .. 45 
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45. Ocular tubercle above with two divergent spines 

in a median row 

Ocular tubercle above with two large spines 
situated next to the longitudinal furrow 

46. Number of noduli on Ist to 4th femora O-S-O-O or 

0- 3-0-1 

Number of noduli on Ist to 4th femora different. . 

47. Number of noduli on 1st to 4th femora 0-3-0-0 . . 
Number of noduli on 1st to 4th femora 0-3‘0-l . . 

48. Ocular tubercle smooth or granulated, but without 

large spines 

Ocular tubercle above with an anterior and a 
posterior pair of large spines 

49. 2nd femur with 4 noduli . . 

2nd femur with more than 4 noduli . . 

50. Number of noduli on 1st to 4th femora 0-4-0-0 . . 
Number of noduli on 1st to 4th femora 0-4-0- 1 or 

1- 4-1-1 

51. Number of noduli on 1st to 4th femora 0-4-0- 1 . . 
Number of noduli on 1st to 4th femora 1-4-1-1 . . 

52. 2nd femur with 6 noduli . . 

2nd femur with 7 noduli, number of noduli on Ist 
to 4th femora 1-7 -1-2 .. 

53. Number of noduli on Ist to 4th femora 0-6-0-0 . . 
Number of noduli on 1st to 4th femora 0-6-0-1 or 

l-e-M 

54. Number of noduli on Ist to 4th femora 0-6-0- 1 . . 
Number of noduli on 1st to 4th femora 1-6-1-1 

(Philippines) . . . . . • 


Euceratobunus, p. 161. 
Kempina, p. 161. 

47 
40 

48 

EuzaleptUA, p. 152. 
Zaleptanus, p. 153. 
Cervibunus, p. 164. 

60 

62 

MctazaleptuSt p. 155. 

51 

Metaverpulu8, p. 166. 
Harmanda, p. 166. 

53 

Carmichaelus, p. 157. 
Ceratobunus, p. 158. 

54 

Bastia, p. 159. 
(Bullobunus), 


Hehoa gen. nov. 

Oculai tubercle as long as broad, as high, without large thorns or 
teeth. Scutum on 1st to 6th area with a median longitudinal row of 
five low and blunt humps (fig. 1). Legs rather short ; 1st femur much 
shorter than body ; 2nd femur at most as long as body ; number of noduli 
on 1st to 4th femora 0-2-0-0. 

This genus is allied to Syleus, but the armature of the scutum 
is different. 


* Hehoa bunigera, sp. nov. 

(Fig. 1). 

Length of body 6, 1st to 4th femora 3, 4'5, 3*6, 4, 1st to 4th legs 13, 
20, 14, 17 mm. 

Surface of carapace, scutum and free tergites of the abdomen uni- 
formly and very coarsely granulated ; scutum with a median longitudinal 
row of five equally polished and blunt humps (fig. 1). Ocular tubercle 



Fio. 1 . — Hehoa bunigera, gen. et sp. nov. — ^Loft lateral view of the dorsum of the body. 

throughout, also along the area beneath the eyes, covered with still 
coarser granqles. Free stemites of abdomen shagreened ; surface of 
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1st to 4tli coxae densely and coarsely granulated ; edge of small humps 
of marginal rows of coxae straightly blunted. First article of chelicerae 
dorsally granulated. Palps : femur ventrally denticulated, dorsally only 
granulat^, patella without an inner apophysis and with tibia dorsally 
granulated, length of tibia double its diameter ; tarsus of male with a 
ventral longitudinal row of small granules. Legs rather short ; Ist to 
4th femora granulated in longitudinal rows ; number of the noduli on 
1st to 4th femora 0-2-0-0. 

Colour of the whole body, of choliccrae, palps and legs ferruginous- 
brown ; surface of the carapace covered with white secretions of skin 
on the frontal border. 

LocdUty. — S. Shan States : Heho River, Yawnghwe State (ca. 3,600 
feet), 1 male, 1 female collected by Dr. F. H. Gravely. 

Type-specimens. — ^No. in the Zoological Survey of India 

lo 

(Indian Museum), Calcutta. 

Systenocentrus Simon. 

1886. Systenocentrus, Simon, Act Soc. Linn, Bordeaux, XL, p. 164. 

1923. SystenocerUrus, Roewer, Weberhnechte der Erde, p. 928. 

Only two of the four known species belong to the Indian fauna. 

Key to the Indian species of the genus Systenocentrus. 

Length of the body 6 mm. ; chelicerae and 2nd tibia 

uniformly black. (Siam and Burma) . . S, quinquedentatus. 

Length of the body 2 — 3 mm. ; obeli oerae pale, 

2nd tibia apioaUy with a broad white ring. 

(Burma) . • . , . . •• S* galeatus, 

Systenocenb'us quinquedentatos Simon. 

1886. Systenocentrus quinquedentatus, Simon, Act Soc, Linn, Bordeaux, XL, 
p.l64. 

1823. Systenocentrus quinquedentatus, Roewer, Weberknechte der Erde, p. 929. 

Dist/ribution, — Kanbuni, Siam ; Myawadi, Amherst District, Burma. 

Systenocentrus galeatus (Thorell). 

1889. Oncobunus galeatus, Thorell, Ann, Mus, Civ, Star, Nat, Genova, XXVII, 
p. 667. 

1923. Systenocentrus galeatus, Roewer, Weberknechte der Erde, p. 929. 

jyitdriliMion — Sohwegu, Upper Burma. 

Sataria Bwr. 

1914. Sataria, Roewer, Arch, Naturg, LXXX, faec. 9, p. 107. 

1923. Sataria, Roewer, Weberknechte der Erde, p. 930. 

Only three species of this genus are found in Western Deccan. These 
can be distinguished by the help of the following key : — 

1. lat and 2nd thoraoio tergites, each with one small 

median thorn . . . . ,, rnooukUa, 

Ist and 2nd thoraoio tergites unarmed. ... 2 
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2. Body uniformly black-brown, ocular tubercle on 
each (>ide a^ve with 3 small thorns but without 
a median thorn . . . . ,, S, unicolor. 

Body ferruginous, mottled paler ; ocular tubercle 
above with 3 long thorns arranged in a triangle 
(fig. 2) . . . . . . . . S. coronata. 


Sataiia unicolor Bwi. 

1914. Solaria unicolor, Roewer, Arch, Nalurg, LXXX, fasc. 9, p. 109. 

1923. Solaria unicolor, Roower, Weherknechete der Erde, p. 931, 

Distribution. — Helvak, Koyna Hills, Satara-District ; Deccan. 

* Sataria maculata Rwr. 

1914. Saiaria maculata, Roewor, Arch, Naiurg, LXXX, fasc. 9, p. 108, fig. 1. 

1923. Sataria maculata, Roewor, Webcrkncchte der Erde, p. 930, fig. 1073. 

Distribution. — Ehandala, 2,600 feet, Bombay District ; 1 female, 
N. Annandale leg.^ Zoological Survey of India (Ind. Mus.), Calcutta. 

Sataria coroiiata» sp. nov. 

(Fig. 2). 

Length of body 3, 1st to 4th femora 3, 7, 6, 6, 1st to 4th legs 15, 31 , 
14, 21 mm. 

Surface of carapace, scutum and free tergites of abdomen coarsely 
and densely granulated ; ocular tubercle in front and behind and also 
basally covered with fine teeth and above with three long thorns arranged 
in a triangle (fig. 2) ; lu j to 4th areas of scutum with a longitudinal row 
of four long and recurved spines (fig. 2), Surface of free sternites of 
abdomen almost smooth, of coxae densely granulated ; edge of the small 



Fia. 2. — Sataria coronata, sp. nov. — Left lateral view of the body and frontal view of 
ocular tubercle. 

humps of marginal rows with a very small point in the middle. First 
article of chehcerae dorsally granulated. Palps ; trochanter, femur, 
patella and tibia densely and acutely granulated all round, patella 
apically with a densely toothed apophysis ; tibia 2^ times longer than 
its diameter. Legs from trochanter to tibia spaceously and finely 
covered with small teeth ; number of noduli on 1st to 4th femora 0-1- 
0 - 0 . 
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Colour of the body reddish-brown dorsally ; carapace, scutum and 
free abdominal tergites mottled with lighter yellow spots ; free stemitcs 
of abdomen and coxae spaceously covered with white secretions of skin. 
Chelicerae, palps and legs yellowish-brown. 

Distribution. — Western Ghats, along the tramway, Cochin State 
(1 male — Gravely leg.) ; Fanchgani, Satara District, Bombay Presidency 
(1 male, 1 female — Government Museum, Madras). 

Type-specimen. — No. in the collection of the Zoological Survey 

of India (Ind. Mus.), Calcutta, from Cochin State. 

Syleus Thor. 

1876. Syleus f Thorell, Ann. Mus. Civ. Stor. Nat. Qenova^ IX, p. 114. 

1923. Syleus, Roewer, Weberknechte der Erde, p. 928. 

Only one species of this genus has so far been recorded. 

Syleus niger (C. L. Koch). 

1848. Acanihomtus niger, Koch, Hahn u. C. L. Koch, Arachniden, XVI, p. 61. 

1923. Syleus niger, Roewor, Weherhnechte der Erde, p. 928. 

Distribution. — ^Bombay, India. 


Akalpia Bwr. 

1914. Akalpia, Roewer, Arch. Naturg., LXXX, fasc. 9, p. 100. 

1923. Akalpia, Roewer, Weberknechete der Erde, p. 951. 

Only a single species of this genus has so far been described. 


Akalpia oblonga Bwr. 

1014. Akalpia oblonga, Roewer, Arch. Naturg., LXXX, fasc. 9, p. 110. 

1923. Akalpia oblonga, Roewer, Weberknechte der Erde, p. 962, fig. 1089. 

Distribution. — ^Akalpa, Kandal Valley, Ratnagiri, Bombay Presi 
dency. 


Mdanopa Thor. 

1889. Melanopa (in part), Thorell, Ann. Mus. Civ. Stor. Nat. Genova, XXVII, 
p. 659. 

1923. Melanopa, Roewer, Weberkmchte der Erde, p. 931. 

Key to the species of the genus Melanopa. 

1. Ist to 4th femora toothed and distinctly hirsute . . 2 

let to 4th femora toothed, but not hirsute . . 4 

2. Scutum with one broad and dark median band . . 3 

Scutum uniformly blaok-brown, without any band 

(Himalayas, Bengal, Burma) . . .. M. fragile p. 116. 

3. Scutum only on the 2nd area with a single median 

thorn (Himalayas) .. .. .. if. Atrto, p. 116. 

Scutum on the 1st and 2nd areas with two median 

thorns (Eastern Himalayas) . . .. M. transversdlia, p. 117. 


4. Ocular tu^rcle toothed basally under the eyes . . 5 

Ocular tubercle smooth basally or only granulated 

aui also the surface oi the carapace . . 9 

6. 1st article of the chelicerae dorsally granulated . . 6 

1st article of the chelicerae dorsally smooth • • 9 
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6. Scutum only on the 2nd area with a single median 

thorn 

Scutum on the 1st and 2nd areas with two median 
thorns (Tonkin) 

7. Median thorn of the scutum smooth (India and 

Indo-China) 

Median thorn of the scutum wholly or partially 
granulated (India and Indo-Cbina) 

8. Ocular tubercle with one ring of teeth around each 

eye (Burma) 

Ocular tubercle smooth above (India) 

9. Humps of the marginal rows of 1st to 4th coxae 

straight, blunt 

Each of the humps of marginal rows consisting of 
three small teeth (Matheran, Bombay) 

10. 1st article of the chelicerae dorsally granulated . . 
1st article of the chelicerae dorsally smooth 

(Burma) 

11. Body dorsally and ventrally uniform black- brown 

(India) 

Scutum with a distinct median dark-brown band 

12. Chelicerae and palps dark-brown, only tarsus of 

the latter ferruginous (Yunnan) 

Chelicerae and palps wholly ferruginous (Shan 
States) . • • . • . . . 


7 

M» scabra, p. 115, 

M. atrata, p. 116. 

M, varians, p. 115. 

M, pUbeja, p. 1 15. 

M» hanaenii, p. 115. 

10 

M* mcUherania, p. 115. 

11 

M.tristiSfp, 116. 

M. unicolor, p. 117, 

12 

3f. yuennanensis, p. 116. 
Mf diluta, p. 116. 


Mehmopa scabra Bwr. 

1912. Melanopa scabra, Roowcr, Arch. Naturg,, LXXVIII, faso. 1, p, 36, 
1923. Melanopa scabra, Roewer, Weberknechte der Erde, p. 939, 

Distribution. — Tonkin. 


Melanopa varians (With). 

1903. Oagrella varians. With, Journ, Linn, #5?oc., Tendon, Zool,, XXVIII, p, 503 
1923. Melanopa varians, Roewer, Wehericnechte der Erde, p. 934. 

Distribution , — Birbhum ; Abor Country, India ; Tavoy, Burma. 


Melanopa plebeja Thor. 

1889. Melanopa plebeja, Thorell, Ann, Mus, Civ, 8tor, Nat. Qenova, XXVII, 
p. 659. 

19231 Melanopa plebeja, Roewer, Webefhnechte der Erde, p. 934. 

Distribution. — ^Minhla, Prome, Burma. 


Melanopa hansenii (With). 

1903. Oagrella hansenii. With, Journ. Linn. Soc., London, Zooh, XXVIII, p 503. 
1923. Melanopa hansenii, Roowcr, Weberknechte der Erde, p. 935. 

Distribution. — Todaspor, India. 


Melanopa matherania Bwr. 

1915. Melanopa matherania, Roowor, Ann, Mus, Hungar,, XIII, p. 216. 
1923. Melanopa matherania, Roewer, Weberknechie der Erde, p. 939 

Distribution. — Matheran, Bombay Presidency, India, 
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Mdanopa trittis Thor. 

1889. Melanopa tristU, Thorell, Ann, Mua, Civ, Stor, Nat, Otnova^ XXVII, 

p. 062. 

1923. Melanopa triatia, Koewer, Weberhnechte dar Erde, p. 936. 

Distribution. — Teinzo, Burma. 

Melanopa yuennanensie Bwr. 

1910. Mdanopa yuennanemia, Boewer, Abh, Ver, Hamburg, XIX, fasc. 4, p. 26. 

1923. Melanopa yuennanenaia, Roower, Weberknechte der Erde, p. 935. 

Distribution. — ^Yunnan, China. 

Melanopa fragilis (With). 

1903. Ongretta fragilis. With, Journ, Linn, Soc., Ijondon, Zool, XXVIII, p. 493. 

1910. Melanopa fragilia, Roewer, Abh. Ver. Hamburg, XIX, fasc. 4, p. 21. 

1923. Melanopa fragilia, Roower, Weberknechte der Erde, p. 932. 

Distribution. — ^Pashok, alt. 1,600 — 3,600 feet (42 males, 17 females — 
Gravely, Hartless leg.) ; Darjeeling (1 male) ; Ghumti, alt. 1,600 — 6,000 
feet, (3 males, 5 females) ; Ghoom, alt. 4,000—6,000 feet, (1 male — Carmi- 
chael leg.) ; Kalimpong, East Himalayas (11 males, 7 females) ; all in 
Darjeeling District ; Bangamati, Chittagong Hill Tract, Bengal (1 male 
— ^Hodgart leg.). 


* Melanopa atrata (Stol.) 

1869. GagreUa atreUa, Stoliczka, Journ. Aiiiat. Soc., Bengal, XXXVIII, ’p. 212 

1910. Melanopa atrata, Roewer, Abh. Ver, Hamburg, XIX, faso. 4, p. 23. 

1923. Melanopa atrata, Roower, Weberknechte der Erde, p. 033. 

Distribution. — Courtallam, Madras Presidency (4 males and females) ; 
Tollygunj, Calcutta, Bengal (22 males and females) ; Shillong (1 male 
1 female) ; Tura, Garo HiUs (1 female) ; Ehasia Hills (1 female) ; 
all in Assam ; Phagu, alt. 8,300 — 8,700 feet, Simla Hills, (1 female — 
N. Annandale leg.) ; Bargakote, alt. 8,000 feet ; Kumaon (1 female — 
Tytler leg.), all in Western Himalayas. 

* Melanopa hiita (With). 

1003. Chgrdla hirta, With, Journ. Litm. Soc., London, Zool., XXVIII, p. 492. 

1910. Mdanopa hirta, Boewer, Ahh. Ver. Hamburg, XIX, faw). 4, p. 6S. 

192^ Meianopa hirta, Boewer, Weberknechte der Erde, p. 038. 

Distribution. — Kalimpong (1 female — Sutherland leg.) ; Sitong, alt. 
2,500 feet (10 puJM), Darjeeling District. 

* Melanopa diluta, sp. nov. 

Length of body of male 6, of female 7, 1st to 4th femora 6, 10, 7, 8, 
1st to 4th legs 28, 50, 27, 39 mm. 

Surface of carapace, scutiun and free tergites and stemites of 
abdomen densely granulated ; scutum with two median spines of equal 
length, one on the let and the other on the 2nd area ; ocular tubercle 
unarmed and smooth ; surface of 1st to 4th coxae very coarsely granu- 
lated, edge of small humps of marginal rows straightly blunted. First 
article of ohelioerae dorsally with a dense group of granules. Palps : 
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toanr dorsally and ventraUy, also patella dorsally and tibia ventrally 
and medially covered with small teeth ; patella without an apophysis 
at the medial comer ; tibia times longer than wide ; tarsus in the male 
with a ventral longitudinal row of very small granules. Legs ; 1st to 
4th femora covered with small teeth ; number of the noduli on 1st to 
4th femora O-l-O-O. 

Colour of the whole body dorsally and ventraUy, of the four coxae, 
ocular tubercle, and the two spines of the scutum, blackish-brown ; 
carapace on each side of the ocular tubercle and scutum on each side 
of the two spines mottled with lighter yeUowish spots ; chelicerae and 
palps unifon^y ferruginous ; legs ferruginous, but 1st to 4th trochanters 
and the basal ends of the let to 4th femora distinctly black. 

Distribution. — ^Foot of Elephant HiU, Ywanghwe State, alt. ea. 
5,700 feet. Southern Shan States (2 males, 6 females). 

Type-sperimms. — ^No. in the collection of the Zoological Survey 

of India (Ind. Mus.), Calcutta. 

'* Mdanopa unicolor Bwr. 

1912. Mdanopa unicolor^ Roewer, Arch. Naturg., LXXVIII, A. 1, p. 35, 

1923. Melanopa unicolor, Roewer, Weberknechte der Erde, p. 939. 

Distribution . — ^Dehra Dun, United Provinces (1 female — Ind. Mus., 
Calcutta) ; Orissa. 


* Melanopa transversalis Bwr. 

1912. Mdanoya transversalis, Roewer, Arch, Naturg,, LXXVIII, A. 1, p. 34. 
1923. Melanopa transversalis, Roewer, Weberknechte der Erde, p. 938. 

Distribution. — Ghoom, alt. 4,000 — 5,000 feet, Darjeeling District (1 
female — Carmichael Ug. — Ind. Mus., Calcutta). 

Gagrella Thor. 

1876. OagreUa, Thorell, Ann. Mus. Civ. Star, Nat. Hist. Genova, IX, p. 119. 
1923. OagreUa, Roewer, Weberknechte der Erde, p. 962. 

Out of the 86 known species of this genus 37 are found in India and 
Indo-China. 

Key to the Indian and Indo-Chinese species of Gagretta. 

1. Scutum with a metallic greenish, sulphur-yellowish, 

or coppery, but not golden gloss .... 2 

Scutum without any metallic gloss . . . . 10 

2. Scutum mottled with distinct white or yellow 

spots . . . . . . . . 3 

Scutum without any such spots, at the most paler 
or darker punctations or sometimes with a dark 

median band . . . . . . g 

3. Ocular tubercle smooth or toothed only above the 

eyes . . . . . . . . 4 

Ocimr tubercle toothed below the eyes also . . 5 

4. let article of chelicerae dorsally smooth (Eastern 

Himal ayas) . . . . . . ,. 0. speciosa, p. 122. 

let article of chelicerae dorsally with one or more 

teeth (Malacca) . . . . ,, O. cyanargentea. 

6. Chelicerae wholly black or dark-brown (Burma) . . O, histrionica, p. 121. 
Chelioerae wholly pale-yellowish (Burma) . , 0, rnagniflca, p. 120. 
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6. Body doraally with a metallio greenish or ygllowish 

gloss •• •• •• •• 

Body dorsally femiginons or black, with a dark 
coppery gloss •• 

7. Body dorsally with a greenish gloss ; 1st article of 

chelicerae dorsally smooth 
Body dorsally with a yellowish gloss ; 1st article 
of chelicerae dorsally densely toothed (Burma) 

8. Scutum without any dark median band (Deccan) 
Scutum before the thorn with a dark median band 

(Palni Hills, Madras) . . 

9. let article of chelicerae toothed dorsally (Burma) 
let article of chelicerae smooth dorsally (Assam) . . 

10. 1st to Ath femora toothed and distinctly hirsute . , 
1st to 4th femora toothed, but not hirsute 

11. Ohelicorae pale yellowish (India) 

Chelicerae black (Malacca) 

12. Ocular tubercle above smooth or nearly smooth, 

at most with a few hairs 
Ocular tubercle above toothed or granulated 

13. Scutum prevailing black or black-brown (uni- 

formly coloured or mottled) . . 

Scutum prevailing pale yellowish, ferruginous or 
with a golden gloss (uniformly coloured or 
mottled) 

14. Scutum uniform black or black-brown 

Scutum black, but mottled with white or yellow . • 

16. 1st article of chelicerae dorsally smooth . , 

1st article of chelicerae dorsally with 1 to 2 teeth 
(India and Burma) 

16. 2nd and 4th tibiae with one broad apical white 

ring (Malacca) 

1st to 4th tibiae uniformly coloured and without 
apical white rings 

17. 2nd article of the chelicerae near the articulation 

of the Ist article with o le pointed tooth ; the 
too()h white, chelicerae black (Burma) 

Chelicerae not armed with such a tooth 


7 

9 

S 


O. aulphureaf p. 123. 

O. prasinUf p. 123. 

G. palnica, p. 125. 

O, aeneacens, p. 120, 

O. meldtlicat p. 124. 

11 

12 

G. nobilia, p. 121. 

G» aureolatu, 

13 
27 

14 


22 

15 

19 

10 

G.feae,p. 120. 

G, albifrons, 

17 


0» arthrocentra, p. 122. 

18 


18. Chelicerae black (Malacca) .. .. G, nigripalpia^ p, 121. 

Chelicerae pale yellowish or ferruginous (Malacca) G, atrorubra, p. 122. 

19. Chelicerae black or black-brown (Malacca) . . G, biaeriata, p. 121 

Chelicerae pale yellowish or ferruginous • . 20 

20. Scutum yellowish wdth the lateral and frontal 

margins black and a median black band, the 
median band crossed by four rows of small 
black points (Indo-China) . . , , G, cniciata, p. 121. 

Scutum not marked as in (?. cruciata . . 21 

21. Scutum with two median thorns on 1st to 2nd areas 

(Burma) . . . . . . . . G. diaticta, p. 120. 

Scutum with a median thorn on 1st area only 

(Burma) . . , . . . . , G, feae hutneralia, 

22. Carapace in front and on each side of the ocular 

tubercle pale-yellowish or whitish, with a few 
dark-brown impressed spots, front of the 

carapace in the middle blackish ; Ist and 2nd 

thoracic tergites blackish or brown . . 23 

Carapace not coloured in such a manner . . 25 

23. Palps uniformly coloured, pale-brown ; legs uni- 

formly coloured, but 3rd and 4th trochanters 

dorsally with pale spots (Tenasserim, Burma) . . G, lepida, p. 121 . 

Palps ferruginous, but the femora apically and 

patellae basally brown . . . . 24 

24. 2nd femur apicaUy with a white ring ; let to 4th 

tarsi uniformly coloured (Burma) . . G, annilkUa, p. 121. 

1st to 4th femora unifm'^y coloured, without 
paler rings, but the first aitioles of 2nd and 4th 

tarsi with distinct white rings (Assam) . . (7. annvJatipea, p. 123. 
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25. Ocular tubercle also basaJly under the eyes smooth ; 

the whole body with a greenish, not metallic, 
lustre (Nilgiris, Cochin State) 

Ocular tubercle basally under the eyes toothed . . 

26. Scutum only on the 2nd area with one median thorn 

(Burma) 

Scutum with two median thorns on 1st and 2nd 
areas (Burma) 

27. Ocular tubercle also basally under the eyes 

toothed 

Ocular tubercle basally under the eyes smooth . . 

28. Scutum with two median thorns 

Scutum with only one median thorn on the 2nd 
area, seldom also one very small hump on the 
1st area 

20. Palps wholly unarmed ; ocular tubercle basally 
under each eye with three teeth (Burma) 

Palps, at least femur, toothed ; ocular tubercle 
armed differently 

30. Palps wholly pale-yellowish ; scutum mottled with 
yellow (Burma) 

Palps black-brown, or dark ferruginous, scutum 
not mottled, black or dark-brown, without a 
median band 


0, viridula, p. 126. 

26 


O, gravelyi, p. 123. 

0, leucobunuSf p. 123. 


28 

38 

29 


34 


(?. armillala, p. 121. 


30 


Q. disticia, p. 120. 


31 


31. Palps pale-yellowish, but femur, patella and tibia 

dark-brown (Tonkin) . . 

Palps ferruginous, or except for the tarsus, black- 
brown 

32. Ocular tubercle on each side with a complete ring 

of teeth around each eye 

Ocular tubercle only above and frontally with a 
few teeth (India and Burma) 

33. Length of the body 3 mm. ; logs uniformly ferru- 

ginous (Shan States) . . 

Length of the body 6 — 6 mm. ; legs brown, Ist to 
4th femora and tibiae with several pale yellowish 
rings or spots (Andaman Islands) . . 

34. Ocular tubercle nearly smooth, at the most front- 

ally above with a few very small granules 
(Burma and India) 

Ocular tubercle above strongly toothed on each 
side of the furrow 

35. Scutum uniformly black or black-brown ; carapace 

frontally with a median yellow spot 
Scutum not uniformly black or black-brown ; 
carapace otherwise marked 

36. 1st article of chelicerae dorsally with 1 — 2 granules ; 

patella of the palp without an apophysis 
(Siam) 

Ist article of chelicerae dorsally densely toothed ; 
patella of the palp with a medial apophysis 
(Burma) 

37. Humps of the marginal rows of 1st coxa straightly 

blunted 

Humps of the marginal rows of 1st coxa three- 
pointed (Burma) 

38. Colour of the scutum prevailing black or dark- 

brown, uniformly coloured or mottled with 
small white or yellowish spots 
Colour of the scutum prevailing pale-yellowish 
or ferruginous 

39. Abdomen dorsally distinctly mottled 
Abdomen dorsally not distinctly mottled 

0. Abdomen dorsally mottled with white spots . . 
Abdomen dorsally mottled with yellow or pale- 
brown spots 


G, indochinensis, p. 124. 

32 

33 


0. feae, p. 120. 
0, parva, p. 126, 


O, andamana, p. 126. 


0,feiie, p. 120. 

35 

36 

37 


O, luteoftoiUaliSf p. 123. 


0, scabra, p. 123. 


5 


O, spinuloaa, p. 122. 


39 

43 

40 
42 

6 


41 
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41. Abdomen doraally on each aide with 6-7 spots 
of yellow secretions (Cochin-China) 

Abdomen dorsally on each side with one lane 
dark-redduh spot with two smooth, nearly 
yellow spots behind (Tavoy, Burma) 

42. Carapace on each side of the ocular tubercle thickly 
covered with white secretions (Burma) 

Carapace not covered with white secretions 
(Burma) 

43. All joints of the palps only hirsute, not toothed . . 

Femur of the palps ventr^y toothed 

44. Length of the body 8 — 11 mm. ; Ist to 4th tibiae 
apioally with one white ring (Siam and Burma) 

Len^h of the body at the most 8 mm ; let to 4th 
tibia without wnite apical rings 

45. Carapace black or black-brown (Nicobar 
Idands) 

Carapace mottled with white or pale spots 

46. Humps of the marginal rows of 1st coxa straightly 
blunted 

Humps of the marginal rows of Ist coxa three- 
pointed (Cochin China) 

47. Scutum yellowish or ferruginous (Burma) 

Scutum darker reddish-brown and on each side 

a little mottled with black (Siam) . . 

* Gagrella feae Thor. 

1889. Oagrdla feae, ThoreU, Ann, Mus, Civ, Stor, Nai, Oenova, XXVII, p. 648. 
1923. Oagrdla feae, Roewer, Weberknechte der Erde, p. 967. 

DistribtUion. — Rangoon, Pegu, Metan, Tenasserim, Burma ; Abor 
Country. Assam ; Calcutta, Bengal ; Kierpur, Fumeah District, Bihar 
(5 females — Ind. Mus., Calcutta) ; Barkul, alt. 1,000 feet, Orissa (3 males, 
5 females, 3 puUi — Ind. Mus., Calcutta). 

Gagrella aenescens Thor. 

1889. OagreUa aenescenft, Thoroll, Ann, Mus, Civ, Stor, Nai,, Oenova, XXVII, 
p. 643. 

1923. OagreUa aenescens, Roewer, Weberknechte der Erde, p. 968. 

Distribution. — Mount Mooleyit, Burma. 

Gagrella dieticta (Thor). 

1889. OagreUa nodicolor var. disiida, ThoreU, Ann, Mus, Civ, Stor, Nai,, 
Genova, XXVII, p. 661. 

1923. OagreUa disticta, R^wer, Weberknechte der Erde, p. 968. 

Distribution . — ^Bhamo, Burma. 

Gagrella erebea Thor. 

1889. OagreUa erebea, ThoreU, Ann, Mus, Civ, Stor. Nai, Oenova, XXVII, p. 636, 
1923. OagreUa firebea, Roewer, Weberleneckte der Erde, p. 969. 

Distribution. — ^Teiozo, Bhamo, Burma. 

Gagrdla uagnifica Rwr. 

1910. OagreUa magnifea, Roewer, Abh, Ver, Hemburg, XIX, faso. 4, p. 60. 

1923. Oajfrdla magnifica, Roewer, Weberknechte der Erde, p. 959. 

DUtfibution . — ^Pego, Burma. 


Q, flavimaeulata, p. 114. 

0. binokUa, p. 122. 

O, erebea, p. 120. 

0, paialungensis, p. 122. 

23 

44 

0, coriacea, p. 121. 

45 

0. uniapinoaa, p. 122. 

46 

47 

O, flava, p. 123. 

0, cervina, p. 122. 

O, fulva, p. 123. 
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Gagrella hittriomca Thor. 

1889. Oa^freUa histrionica, Thorell, Ann. Mua. Civ. Sior. Nai. Oenovat XXVII, 

p. 662. 

1923. Ckigrella hislrionica, Boewer, Weberknechte der Erde, p. 960, 

Distribution. — Schwegu, Bhamo, Burma. 


Gagrella coriacea Bwr. 

1910- Ckigrella coriacea, Roewer, Abh. Ver. Hamburg, XIX, fasc. 4, p. 62. 

1923. Qa^eUa coriacea, Roewer, WeberknecUe der Erde, p. 963. 

Distribution. — Battambang, Burma ; Bangkok, Siam. 

Gagrella lepida Thoi. 

1889. Oagrdla lepida, Thorell, Ann. Mue. Civ. Star. Nai. Oenova, XXVII, 
p. 627. 

1923. OagreXla lepida, Roewer, Weberknechte der Erde, p. 966. 

Distribution . — Tenasserim (Wood-Mason), Dawna Hills, Burma ; 
Rotung, Abor Country (Egar). 

Gagrella nigripalpis Bwr. 

1910. Gagrella nigripalpis, Roewer, Abh. Ver. Hamburg, XIX, fasc. 4, p. 61, 
1923. Gagrella nigripalpis, Roewer, Wdtericnechle der Erde, p. 964. 

Distribution. — ^Malacca. 


Gagrella biseriata Sim. 

1901. GagrelJa biseriata and Ckigrella illusa, Simon, Proc. Zool. Soc. London, pt. 
ii, p. 81. 

1923. Gagrella biseriata, Roewer, Weberknechte der Erde, p. 964. 

Disirihiiion . — Perak (Gunong Inas), Jalor (Bukit Besar), Jeram- 
Kawan, Malacca. 


Gagrella armillata Thor. 

1889. Gagrella armillaJta, Thorell, Ann. Mus. Civ. Star. Nat. Oenova, XXVII, 
T-p. 629. 

1923. Gagrella armillata, Roewer, Weber kneclUe der Erde, p. 966. 

Distribution. — Prome, Burma ; Dairaug, Assam. 


Gagrella cmdata Bwr. 

1910. Gagrella crux, Roewer, Abh. Ver. Hamburg, XIX, faso. 4, p. 64. 
1923. Gagrella cruciata, Roewer, Wderknechte der Erde, p. 966. 

Distribution. — ^Pegu, Burma. 


Gagrella nobilit With. 

1903. Qagrdla nobilia. With, Joum. Linn. Soc. London, Zocl.. XXVIII, p. 489. 
1923. Oagrdta nobUis, Roewer, Weberknechte der Erde, p. 966. 

Distribution. — Siliguri, Bengal, India. 
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Gagrella patalongeiiri* Sim. 

1001. Oagrdkt paidlungensia, Simon, Proc, Zodl. 8oc, London, pt. il, p, 82. 
1923. OugreUa patalungenais, Roewer, Weberknechte der Erde, p. 961. 

Distribution. — ^Patalung, Bangkongrak, Indo-duna ; Siripur, Saran, 
Bihai, India. 


Gagrdla arthrocentra (Thor.) 

1889. Artkrocentnis aJtratua, Thorell, Ann, Mus, Civ, 8tor, Nat, Oenova, XXVII, 
p. 623. 

1923. Oagrella arthrocentra, Roower, Weberknechfe der Erde, p. 961. 

Distribution , — ^Mount Mooleyit, Burma. 


Gagrella spinulosa TKor 

1880. Oagrella spinulosa, Thorell, Ann, Mus, Civ, 8tor, Nat, Oenova, XXVIT, 
p. 667. 

1023. OagreUa spinulosa, Roewor, Weberknechte der Erde, p. 961. 

Distribution, — Kawkareit, Moulmein, Myawadi, Upper Tenasserim, 
Burma. 


Gagrella cervina Sim. 

1887. Oagrella cervina, Simon, Journ, Asiat, 8oc, Bengal, LVI, p. 116. 
1023. Oagrella cervina, Koewer, Weberknechte der Erde, p. 062. 

Distribution , — ^Dawna Hills, Meetan, Tavoy (Mita), Burma. 


Gagrella binotata Sim, 

1887. Ooffrclla binotata, Simon, Journ. Asiat. Soc. Bengal, LVI, pp. 101 — 107. 
1023. Oagrella binotata, Roewer, W ebcrhbechte der Erde, p. 902. 

Distribution. — Tavoy, Burma. 


Gagrella atrorubra Sim. 

1901. OagreUa atrorubra, Simon, Proc, Zool, 8oc. London, pt. ii, p. 83. 
1923. OagreUa atrorubra, Roewer, Weberknechte der Erde, p. 963. 

Distribution . — Perak (Gunong Inas), Malacca. 


Gagrella unitpinosa (With). 

1903. OagreUa imperator-unispinosa, With, Journ, Linn, Soc, London, Zool., 
XXVIII, p. 602. 

1923. OagreUa unispinoea, Roewer, Weberknechte der Erde, p. 067. 

Distribution. — ^Nicobare. 


Gagrella epeciosa Bwr. 

1911. OagreUa specioaa, Roewer, Arch, Naturg,, LXXVII, fasc. 2, p. 162. 
1923. OagreUa epeciosa, Roewer, Weberknechte der Erde, p. 967. 

Distribution. — Kurseong, Eastern Himalayas, Bengal. 
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*Gagrdla pnitiiia Bwr. 

1911. Oagrdla prasina, Roewer, Ar<^, Naturg., LXXVIII, faso. 2, p. 163. 

1923. Oai^dla prasina, Roewer, Weberknechte der Erde., p. 968. 

Distribution. — Western Ghats, Travancore (Maddathoray) ; Coonoor, 
alt. 6,600 — 6,000 feet, Nilgiris (1 female. Gravely leg. — Government 
Museum, Madras) ; Dhoni Forest, alt. 1,500 — 4,000 feet, South Malabar 
(2 females, Barnes leg. — Government Museum, Madras) ; Peninsular 
India. 

Gagrella annulatipet Rwr. 

1912. Oagrella annulatipM, Roewer Arch. Naturg., LXXVIII, fasc. 1, p. 28. 
1923. Oagrella annulatipea, Roewer, Weberknechte der Erde; p. 968. 

Distribution. — Assam. 


Gagrella tcabra Rwr. 

1912. Oagrella scahra^ Roewer, Arch. Nalurg., LXXVII, fasc. 1, p. 29. 

1923. Oagrella scabra, Roewer, Weberknechte der Erde, p. 968. 

Distribution. — ^Myawadi, Burma. 

Gagrella leucobunus Bvnr. 

1912. Oagrella leucobunue^ Roewer, Arch. Nalurg.y LXXVIII, fasc. 1, p. 29. 
1923. Oagrella leucobunus, Roewer, Weberknechte der Erde, p. 969. 

Distribution. — ^Dawna Hills, Burma. 


Gagrella sulphurea Ewr. 

1912. Oagrella sulphurea, Roewer, Arch. Naturg., LXXVIII, fasc. 1, p. 30. 
1923. Oagrella sulphurea, Roewer, Weberknechte der Erde, p. 969. 

Distribution. — Dawna Hills, Burma. 

Gagrella gravelyi Bwr. 

1912. Oagrella gravelyi, Roewer, Arch. Naturg., LXXVIII, fasc. 1, p. 31. 
1923. Oagrella gravelyi, Roowor, Weberknechte der Erde, p. 970. 

Distribution. — ^Dawna Hills , Burma. 

Gagrella luteoBrontalis Bwr. 

1910. Oagrella luteofrontalis, Roewer, Abh. Ver. Hamburg, XTX, fasc. 4, p. 67. 
1923. Oagrella luteofrontalis, Roewer, Weberknechte der Erde, p. 970. 

Distribution. — ^Bangkok, Siam. 

Gagrella fulva Bwr. 

1910. Oagrella fulva, Roewer, Abh. Ver. Hamburg, XIX, faso. 4, p. 67, 

1923. Oagrella fulva, Roewer, Weberknechte der Erde, p. 971. 

Distribution. — ^Bortong (?), Siam. 

Gagrella flava Bwr. 

1910. Oagrella flava, Roewer, Abh. Ver. Hamburg, XIX, faso. 4, p. 68. 

1923. Oagrella flava, Roewer, Weberknechte der Erde, p. 971, 

Distribution. — Cochin-China, 
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CAj p- ollii flavimacidata With. 

1903. OagreUa flavimaculata, With, Joum* lAnn. Boo* London^ Zod,, XXVIII, 
p. 498. 

1923. OaigrpUa fiavimacuUUa, Boewer, Weberknechte der Erde, p. 971. 

Distribution. — Cochin-China. 


Gagrdla indoehineiitis B.wr. 

1927. OagreUa indocMnenHs, “Roewer, Both Labor. Zool. Agrar. Portici, XX, 

p. 208. 

Distribution. — ^Khuoi-Tao, Tonkin. 

"‘Gagrella metallica, sp. nov. 

Male : length of body 6, 1st to 4th femora 8, 18, 7-6, 11*6, 1st to 4th 
legs 46, 88, 44, 68 nun. 

Female : length of body 6*6, 1st to 4th femora 9, 18, 8*6, 13, 1st to 
4th legs 44, 92, 42, 68 mm. 

Surface of carapace, scutum and free tergites of abdomen smooth 
and brilliant ; ocular tubercle high, slightly inclined, unarmed, smooth ; 
scutum with one median sharp and smooth spine on 2nd area ; free 
stemites of abdomen opaque, smooth ; surface of Ist to 4th coxae coarsely 
granulated, edge of small humps of marginal rows straight, blunted; 
1st article of chelicerae dorsally smooth. Palps : femur ventrally with 
a lateral longitudinal row of small pointed teeth and ventro-medially 
with an equal longitudinal, but shorter basal row of small blunt teeth, 
patella dorsally scattered with small teeth, tibia about four times as 
long as thick, entirely unarmed, tarsus unarmed, but in male with a 
ventral longitudinal row of small teeth. 1st to 4th legs : trochanters 
entirely smooth, femora sparsely covered with scattered small teeth ; 
number of noduli on 1st to 4th femora 0-1 -0-0. 

Colour of carapace blackish-brown, around the shining black ocular 
tubercle appearing as a pale yellowish triangle, the frontally directed 
point of which is traversed by a narrow black line. The two thoracic 
tergites and scutum with its spine and also the free tergites of abdomen 
very shining violet-blue ; scutum on each side with a narrow testaceous 
longitudinal spot, which sometimes is continued on the free tergites 
and often is more distinct in the female than in the male. The free 
sternites of abdomen and 1st to 4th coxae dark brown, more or less 
covered with white secretions of skin. Chelicerae distinctly light yellow, 
the supracheliceral lamellae black in contrast. Palps light yellow, femur 
brownish* Legs : tronchanters and basal buttons of femora brilliant 
black, other limbs light yellow, 1st to 4th tibiae distally with whitish 
rings. 

Distribution. — Cherrapunji, (2 males, 1 female, Kemp leg.. Types; 
1 female, 2 males, cotypes — Government Museum, Madras) ; Shillong 
(1 female, Kemp Zegf., Indian Museum, Calcutta ; 1 male. Government 
Museum, Madras) ; Tura, Garo Hills (1 female 'pullus, Indian Museum, 
Calcutta) ; Assam. 

Type-specimen#.— No. in the collection of the Zoological Survey 

of India (Ind. Mus.), Calcutta, 
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Gagrclla viridnla, sp. nov. 

Male : length of body 4, let to 4th femora 11, 21, 10, 14, 1st to 4th 
legs 48, 101, 44, 67 mm. 

Female : length of body 5*5, lat to 4th femora 9, 17, 8, 12, 1st to 4th 
legs 41, 87, 36, 56 mm. 

Surface of carapace, scutum, free tergites and stemites of abdomen 
and of 1st to 4th coxae smooth and polished ; ocular tubercle smooth, 
but with 1 — 3 pointed small teeth above and frontally on each side of 
the median furrow ; scutum with a slender smooth spine. Edge of small 
humps of marginal rows of coxae straightly blunted. 1st article of cheli- 
cerae dorsally with 3 — 4 granules. Palps almost unarmed ; femur only 
ventro-basally with about 10 blunt granules, patella dorsally with about 
10 scattered, small, pointed teeth, tibia about 4| times longer than thick, 
unarmed ; tarsus unarmed, but in the male with a ventro-medial row of 
very small teeth. Legs long, thin ; 1st to 4th trochanters on each side 
with a few teeth, rest of the legs unarmed ; number of the noduli on 
1st to 4th femora 0-1 -0-0. 

Colour of the body dorsally and ventrally ferruginous, with a brilliant 
greenish but not metallic lustre on the carapace, on the free thoracic 
tergite, on the scutum and on the free tergites and sternites of the 
abdomen. Ocular tubercle pale yellowish with blackish rings around 
the eyes. Surface of the carapace frontally and laterally covered with 
white secretions ; 1st to 4th coxae yellowish-brown, also covered with 
white secretions on the marginal rows. Chelicerae and palps pale 
yellowish, the latter somewhat greenish dorsally. Legs with their 
trochanters uniform brown. 

Distribution. — Ootacamund, alt. 6,700 — 8,900 feet (1 male, 1 female — 
Gravely leg.), Nilgiris ; Komolapara (1 female — cotype, Indian Museum, 
Calcutta) ; Parambikulam, alt. 1,700 — 3,000 feet (2 pulli, females) ; 
Cochin State. 

Type-specimens. — No. in the collection of the Zoological Survey 

of India (Ind. Mus.), Calcutta. 

Gagrella palnica, sp. nov. 

(Fig. 3). 

Length of body 6, 1st to 4th femora 8, 13, 7, 9 ; 1st to 4th legs 32, 
55, 32, 44 mm. 

Surface of carapace, scutum and free tergites and stemites of abdomen 
smooth, not granulated ; 2nd area of scutum with one median slender 



Fig. 3.—Oagrdla palniem, sp. nov,— Left lateral view of the doisqm of the body. 

and short spine, 1st area of scutum with a low and amn.ll mA<fi.u> )tump. 
Ocular tubercle on each side frontally with 3-4 granules. Surface of 

K 2 
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1st to 4th coxae smooth ; edge of small humps of marginal rows of coxae 
straightly blunted. 1st article of chelicerae dorsally smooth. Palps : 
trochanter to tarsus wholly unarmed, smooth ; patella with an inner 
apical apophysis. Legs in femoral region sparingly denticulated ; number 
of the noduli on 1st to 4th femora 0-1 -0-0. 

Colour of the body and ocular tubercle pale yellowish ; carapace, 
two thoracic tergites and scutum of each side metallic-green, spine of 
scutum blackish-brown with a median longitudinal stripe of the same 
colour running from this spine to the frontal margin of scutum. Ist to 
4th coxae ferruginous ; 1st to 4th trochanters and the basal buttons 
of the femora blackish-brown, rest of the legs, palps and chelicerae pale 
yellowish. 

Distribution. — Kodaikanal, Palni Hills, South India (4 females, Eemp 
leg . — Type and cotypes). 

Type-specimen. — ^No. in the collection of the Zoological Survey 

of India (Ind. Mus.), Calcutta. 


Gagrella parva, sp. nov. 

Length of body, 3, Ist to 4th femora 4-6, 7-6, 4-6, 6, 1st to 4th legs 
20, 38, 20, 26 mm. 

Surface of carapace, scutum and free tergites of abdomen densely 
granulated ; ocular tubercle with a row of 6 — 9 teeth around each eye. 
Scutum with two median spines, one on each of 1st and 2nd areas. Free 
sternites of abdomen and surface of 1st to 4th coxae smooth, not granu- 
lated ; edge of small humps of marginal rows of coxae straightly blunted. 
1st article of chelicerae dorsally granulated. Palps : femur dorsally 
and ventrally covered with small teeth, patella dorsally with a few teeth 
and apically with a medial apophysis ; tibia 6| times longer than broad, 
wholly unarmed, tarsus of male with a ventral longitudinal row of small 
granules. Legs : 1st to 4th trochanters and femora covered with small 
teeth ; number of noduli on 1st to 4th femora 0-1 -0-0. 

Colour of body dorsally and ventrally ferruginous, scutum in the 
middle somewhat darker around the two black spines, but without a 
distinct band, or the entire scutum uniform blackish-brown ; carapace 
and coxae partly covered with greyish secretions ; chelicerae and palps 
ferruginous, tibia and tarsus lighter yellow ; legs uniformly ferruginous. 

Distribution . — Heho Eiver, Yawnghe State, alt. ca. 3,500 feet, S. 
Shan States, Burma, (males and females, Gravely leg . — Types Indian 
Museum, Calcutta ; cotypes in Roewer collection). 

Type-spedmens. — No. in the collection of the Zoological Survey 

of India (Ind. Mus.), Calcutta. 


Gagrella andamana, sp. nov. 

Male : length of body 6, 1st to 4th femora 7, 13, 7, 9, 1st to 4th legs 
32, 54, 30, 40 mm. 

Female : length of body 6, 1st to 4th femora 7, 11, 6, 8, 1st to 4th 
legs 27, 38, 25, 35 mm. 
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Surface of carapace, scutum and free tergites of abdomen uniformly 
granulated ; ocular tubercle on each side above and below the eyes finely 
toothed ; scutum with two median spines, one on each of the 1st and 
2nd areas. Free sternites of abdomen smooth, not granulated ; surface 
of 1st to 4th coxae coarsely granulated ; edge of small humps of marginal 
rows of coxae with 6 small teeth. 1st article of chelicerae dorsally with 
2 — 6 small teeth. Palps ; trochanter and femur strongly toothed, 
patella dorsally toothed, medially without an apophysis, tibia dorsally 
toothed, times longer than broad, tarsus in the male with a ventral 
longitudinal row of small granules. Legs : 1st to 4th femora finely 
toothed ; number of noduli on 1st to 4th femora 0-1 -0-0. 

Colour of the body light-ferruginous, carapace and scutum some- 
what mottled with yellow on each side and behind the two darker spines 
on the scutum ; ocular tubercle pale yellow, its median furrow darker, 
brown. Free sternites of abdomen pale yellow ; 1st to 4th coxae darker 
brown, each with a pale yellow spot in the middle, and covered with 
white secretions. Chelicerae ferruginous, palps paler, but femur 
ventrally and the whole patella and tibia darker brown at their bases. 
Legs darker brown, femora and tibiae with several pale yellow ring- 
spots. 

Distribution. — Port Blair, Andamans, (7 males, 3 females, 5 pulU ; 
Kemp leg., Type, Ind. Mus., Calcutta ; cotype in Roewer collection). 

Type-specimens. — ^No. in the collection of the Zoological Survey 

of India (Ind. Mus.), Calcutta. 

Scotomenia Thor. 

1889. Scotomenia, Thorell, Ann. Mus. Civ. Star. Nat. Genova, XXVII, p. 664. 

1923. Scotomenia, Koewor, Weberknechte der Erde, p. 1029. 

Only one species of this genus is found in the area under considera- 
tion. 


Scotomenia cetrata Thor. 

1889. Scotomenia cetrata, Thorell, Ann^ Mue. Civ. Stor. Nat. Genova, XXVII, 
p. 664. 

192^. Scotomenia cetrcUa, Roewer, Weberknechte der Erde, p. 1029. 

Distribution. — Katha, Irawaddy, Schwegu, Teinzo, Burma. 


Maithana Thot. 

1891. Mafthana, Thorell, Ann. Mus. Civ. Stor. Nat. Genova, XXX, p. 719* 
1923. Martluina, Roewer, Weberknechte der Erde, p. 994. 

Only one of the 6 known species of the genus is probably found in 
Malacca. 


Maithana conifer Lom. 

1906. Marthana, comifer, Loman, Mitt. Mus. Hamburg, XXltl, p. 103. 
1923. Marthana comifer, Roewer, Weberknechte der Erde, p. 906. ' 

Malacca (?) 
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PalonlUi, gen. nov. 

Ocular tubercle as long as broad, as high, without large thorns or 
teeth. Scutum with a median blunt hump (in the male smaller than in 
the female) on the 2nd area only. Legs long and thin ; 1st and 3rd 
femora 1 J to 2 times longer than the body ; 2nd femur more than twice 
the length of the body ; number of noduli on let to 4th femora O-l-O-O. 

Palniella Tirididonata, ep. nov. 

(Fig. 4). 

Length of body 4, let to 4th femora 7, 10, 7, 9, Ist to 4th legs 28, 
49, 28, 38 mm. 

Entire surface of body both dorsally and ventrally uniformly and 
very finely granulated ; ocular tubercle wholly smooth, with a distinct 
longitudinal furrow ; 2nd area of scutum with one median bluntly rounded 
hump (fig. 4). Surface of 1st to 4th coxae smooth ; edge of small humps 
of the marginal rows of coxae straightly blunted. 1st article of cheUcerae 
smooth dorsally. Palps wholly imarmed and smooth, except for the 
femur, which has ventro-basally 3 — 4 teeth and dorsally at the apex 
1 small tooth ; patella with an apophysis on the medial comer ; tibia 
4 times longer than broad ; tarsus of male with a longitudinal row of 
small granules. Legs : 1st to 4th trochanters and femora slightly 
toothed ; number of noduli on 1st to 4th femora O-l-O-O. 



4 > — Palnidta virididoraata, gen. et ep. nov. — Left lateral view of the dorsum of the 
body. 

Colour of the body and ocular tubercle yellow, rings of the 
eyes broadly black ; scutum with a median, broad, blackish-green stripe, 
in the middle of which lies the brilliant blackish-brown hump of the 
2nd area ; the stripe reaches from the anterior border of the scutum 
to the anal operculum, and on each side of this stripe the scutum has 
four transverse rows of fine brown points. Ist to 4th coxae darker brown, 
CheUcerae and palps and legs uniformly ferruginous. 

Distribution. — Kodaikanal, Palni Hills, S. India (1 male, 1 female, 
types ; — Gravely leg.) ; Chingleput District, Kambaliam Hills (several 
mal^, cotypes in Madras Museum and Roewer coUection — Gravely ley.) , 
Kodaikwal (1 male. Gravely leg.), Kukkal (1 female, Kemp leg }) ; 
Palni Hills, ^uthern India. 

Type-specimens. — No. in the collection of the Zoological Survey 

of India (Ind. Mus.), Calcutta. 

Dentobonus Rwr. 

1010. DenMmnau, Roower, .46*. Ver. Hamburg, XIX, faso. 4, p. 31. 

1023. HatUdmmu, Roewer, We6eribi€C*<e der Erda, -p. 040. 
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Key to the Continental species of Dentobunw. 

1* Ocular tubercle, in addition to the two large frontal 
teeth, armed above with small teeth on each side 

of the longitudinal furrow • • . . 2 

Ocular tubercle smooth except for the two large 

frontal teeth . . . . . • 4 

2. Ocular tubercle on each side of the longitudinal 

furrow above with one large and one small 

tooth behind it (Malacca) . . ,, D, quadridentatus, p. 1301 

Ocular tubercle, l^ides the two large frontal 
teeth on each side of the longitidunal furrow, 

above with numerous small teeth .... 3 

3. Genital operculum with a black median band ; 2nd 

coxa basally black; the two large teeth of 
ocular tubercle bifurcate at their apices (South- 
eastern Asia) . . . . . . jD. ramicomia, p. 129. 

Genital operculum and 1st to 4th coxae uniform 
pale yellowish; the two large teeth of ocular 
tubercle not bifurcate at their apices (Anda- 
mans) . . . . . . . . D. imperator, p. 130. 

4. 1st to 4th coxae black, brown or pale-yellowish^ . . 6 

1st and 3rd coxae white, 2nd coxa deep-black; 

the metallic violet-blue to shining black scutum 

with spots of white secretions (Burma) . . i). magnijUua, p. 130. 

6. Ist to 4th coxae brown or black^ .... 6 

let to 4th coxae pale-yellowish .... 8 

6. Palps : femur, patella and tibia toothed, femur and 

patella black, tibia and tarsus palc-yollowish 
(Burma) . . . . . . ,, D, chaeiopua, p. 129. 

Palps : femur only hirsute, ail articles pale-yellowish 7 

7. Abdomen dorsaUy pale-yellowish with a black 

median band from the thorns of the scutum 
to anal operculum (Nicobars) . . . . JD. dentntm, p. 129. 

Abdomen dorsaUy dark- brown, scutum with 
yellowish lateral margins and on each side 
of the two thorns with a large spot of white 
secretions ; with two parallel submedian rows 
of yellowish spots (not covered with secretions) 
on the hinder part of abdomen (Malacca) . , D, insign itua, p. 130. 

8. Ist to 4th trochanters and bases of femora black 

in contrast to the palc-yellouish coxae (Malacca) D. acvuriua, p. 130. 

1st to 4th trochanters and coxae pale-yellowish 

(Burma ; Malacca) . . . . D, bicomiger, p. 130. 

Dentobunus ramicornis (Thor.) 

1894. Oagrella ramicornis, Thorell, Bih, Svenak, Ak, XX, Nr. 4, p. 10. 

1923. Dentobunua ramicornis, Iloewer, Weberknechle de.r Erd% p. Oil. 

■t 

Distribution. — South-East-Asia (exact locality not known). 

Dentobunus chaetopus (Thor.) 

1889. Oagrdla ckaeiopua, Thorell, Ann. Mua. Civ. Etor. Nal. Oenova, XXVII, 
p. 631. 

1923. Dentobunus chaetopua, Roewer, Weberknechte der Erde, p. 942. 

Distribution. — Bhamo, Schwegu, Moulmein, Burma. 

Dentobunus dentatus (With). 

1903. Oagreila dentatus, With, Joum. Linn. Soc. London, Zool., XXVIII, p. 488. 
1923. Dentc^nua dentatus^ Roewer, Weberknechte der Erde, p. 942. 

Distribution. — ^Nicobars. 


^ The secretions are not taken into consideration in defining the odouiation. 
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Dattobuniu in^iarator (With). 

1903. OagreUa im^rator, and imperator-derUcUa, With, Jowm, lAmn^ 8oc,f 
Zoo^ XXVin, p. 601. 

1923. DerUobunus imperator, Roewor, Weberknechte der Erde, p. 943. 

IXstribiUum. — ^Andamans. 

Dentobunus insigiiitut Bwr. 

1910. DerUobuniM inaignitus, Roower, .46^. Ver. Hamburg, XIX, foso. 4, p. 37. 

1923. DerUohimus inaignitus, Roewer, Weberknechte der Erde, p. 943. 

Distribution, — ^Paulu Penang, Malacca. 

Dentobunus quadridentatus Bwr. 

1923. Dentobunua quadridentatua, Roewer, Weberknechte der Erde, p. 944. 

Distribution. — Singapore ; Malacca. 

Dentobunus acuarius (Thor.) 

1891. Oagrella acuariua, Thorell, Ann, Mua, Civ. 8tor. Nal. Geneva, XXX, p. 695. 

1923. Dentobunua acuariua, Roower, Weberknechte der Erde, p. 944. 

Distribution, — Malacca (also Sumatra and JavaV 

Dentobunus bicorniger Sim, 

1901. OagreUa bioomigera, Simon, Proc. Zool. 8oc., London, pt. ii, p. 81. 

1923. Dentobunus bicorniger, Roewer, Weberknechte der Erde, p. 946. 

Distribution, — ^Legeh, Lower Burma ; and Malacca. 

Demobunus magnificus Bwr. 

1912. Dentobunus magnificus, Roewer, Arch. Naturg., LXXVIII, fasc. 1, p, 33. 

1923. Dentobunua magnificus, Roower, Weberknechte der Erde, p. 947. 

Distribution, — Dawna Hills, Burma. 

Melanopula, gen. nov. 

Ocular tubercle low, broader than high, smooth or granulated, without 
large spines or teeth. Scutum of abdomen with 1 or 2 median spines. 
Legs comparatively short and stout : 1st and 3rd femora shorter or as 
long as the body ; 2nd femur less than twice the length of the body ; 
number of noduli on 1st to 4th femur 0-2-0 -0. 

Meianopula biceps, sp. nov. 

Length of body 6*5 (male), 7 (female), 1st to 4th femora 6*6, 12, 6*6, 
9, 1st to 4th legs 26, 51, 26, 33 mm. 

Surface of carapace, scutum and free tergites and sternites of abdomen 
shagreened, not granulated ; ocular tubercle smooth ; scutum with four 
distinctly and sharply marked transverse furrows, 1st and 2nd areas 
of scutum, each with one slender median spine. Surface of 1st to 4th 
coxae uniformly hnd coarsely granulated, edge of small humps of the 
margin^ rows of coxae straightly blunted. 1st article of ohelioerae, 
don^y mooth^ Palps : femur ventro-basally with a few teeth ; 
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tibia and tarsus unarmed ; patella without an apophysis, dorsally and 
medially with a few teeth, tibia 2| times longer than broad. Legs : 
1st to 4th femora finely toothed and spaceously hirsute ; number of 
noduli on 1st to 4th femora 0-2-0-0. 

Colour of the body dark brown, middle of the front of carapace with 
a bifurcated yellowish line ; 1st and 2nd areas of the scutum on each 
side of the two spines with an indistinct yellowish longitudinal line 
marking off a faint dark median saddle. 1st to 4th coxae sparingly 
covered with grepsh secretions. Chelicerae and palps yellowish, legs 
black or blacMsh-brown ; 1st to 4th tibiae with one pale apical ring. 

Dist/rihution . — Birch Hill, alt. 6,000 — 7,000 feet, Darjeeling District 
(1 male, 6 females, types and cotypes, Ind. Mus., Calcutta). 

Type-spedmms. — No. — - in the collection of the Zoological Survey 
of India (Ind. Mus.), Calcutta. 

Metagagrella Bwr. 

1910. Meiagagrella, Roewer, Abh, Fcr. Hamburg, XIX, fasc. 4, p. 95. 

1923. Meiagagrella, Roowor, W eberknechte der Erde, p. 998. 

Key to the Continental species of the genus Metagagrdla. 

1. Humps of marginal rows of 1st to 4th coxae 

straightly blunted . . . . . . 2 

Humps of marginal rows of 1st to 4th coxae three- 

pointed . . . . . . . . 4 

2. Chelicerae wholly pale-yellowish (Tonkin) . , M, silveatrii, p. 132. 

Chelicerae black . . . . . . 3 

3. Abdomen dorsally uniform black (Burma) . . M, nigra, p. 132. 

Abdomen dorsally black, but on each side with a 

longitudinal row of large ferruginous spots 

(Burma) . . . . . . M. biseriata, p. 132. 

4. Scutum with two median thorns, on 1st and 2nd 

areas . . , . . . M, rninax, p. 131. 

Scutum only with one median thorn on 2nd area 

only . . . . . . . . 6 

6. Ocular tubercle wholly smooth above (Malacca) . . M. pttslukUa, p. 131 . 
Ocular tubercle covered with a few teeth above 

(Burma) .. .. .. .. M, sordukUa, 131. 

Metagagrella sordidata (Thor.) 

1889.' Gagrella aordidaia, Thorell, Arm. Mua, Civ. Stor, Nat. Oenova, XXVII, 
p. 634. 

1923. Meiagagrella sordidata, Roewer, Weberkneckte der Erde, p. 998. 

Distribution— Moohyit, Burma. 

Metagagrella minaz (Thor.) 

1889. OagreUa minax, Thorell, Ann. Mus. Civ. Slot. Nat. Oenova, XXVII, 
p. 638. 

1923. Metagagrella minax, Roewer, Weberkneckte dest Erde, p. 009. 

Distribiaion. — ^Meetan, Burma. 

Metagagrella pustqlata Bwr. 

1910. JUelagagrdla puaMaia, Boewer, Abh. Ver. Hamburg, XIX, faec. 4, p. 97. 
1923. Metagagretta pustulata, Boewer, Weberlmeehte der Erde, p. 999. 

Distribution — ^Malacca. 
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Matagagrdb nigra Rvr. 

1012. M€taga{/rdla nigra, Boewer, Arch» Nalurg., LXXVin, fuc. 1, p. 86. 
1923. Mriadgwgre^ nigra, Roewer, Weberknechte der Erde, p. 1001. 

DiBtribuUm. — ^Dawna Hills, Burma. 


Metagagrella Inseriata Ewi. 

1012. JietagagreOa biteritUa, Roewer, ^fc». Naiwrg,, LXXVIII, faao. 1, p. 87. 
1023. MefagagnOa bineriata, Boewer, WAerhneclat dtr Srde, p. 1001. 

Dtstribution . — Dawna Hills, Burma. 


Metagagrella silvestrii Bwr. 

1027. MetagagrMa aHvestrii, Roewer, Boll. Labor. Zool. Agrar. Portki.. XX. 

p. 200. 

Distribution. — Toccu-Concession, Tonkin. 


Strandia Bwr. 

1010. Strandia, Roewer, EtU. Rundack., XXVII, p. 177. 

1023. Strandia, Roewer, ire6erl:nerA{e der Erde, p. 1008. 

The species ol this genus are restricted to South India and Ceylon. 


Key to the species of the genus Strandia. 


1. Patella of palps with one median apophysis 
Patella of palps without a median apophysis 

2. Ist article of chelicerae with some small teeth 

dorsally 

let article of chelicerae smooth dorsaUy 

3. Stemites of abdomen smooth ; scutum reddish- 

brown with a darker median band (Deccan) . . 
Stemites of abdomen granulated; scutum golden 
yellowish with the median bl^k-browu thorn 
(Palni Hills, Cochin) 

4. Body and chelicerae reddish-brown ; palps darker 

brown, but its tibia and tarsus pale-yellowish 
(Deccan) . . 

Body black, chelicerae dark-brown, palps black, 
but its tibia in the apical half and the entire 
tarsus pale-yellow (Palni Hills) 

6. Chelicerae black, scutum with two median thorns 
(Ceylon) 

Chelicerae pale-yellowish, scutum with one median 
thorn only . . 


S, triangularis, p. 133. 


8. awafUiaca, p. 133. 


8. kanaria, p. 134. 


8. atra, p. 134. 

8, biaeriala, p. 135. 


6. Ocular tuterolc toothed ateve (Ceylon) . . S. eetiloneneie, p. 136. 

Ocular tubercle smooth above . , . 


7. 1st article of chelicerae dorsally with 2-3 small 

teeth 

1st article of chelicerae dorsally smooth 

8. Abdomen dorsally uniform black-brown (Deccan) 
Scutum on each side frontally with one golden- 

yellowish sjjot (Deccan) 

9. Stemites of abdomen not granulated (Ceylon) . . 
Stemites of abdomen each with a row of granules 

10. Scutum with a dark-brown median band 
(Deccan) . . 

Scutum uniform reddish-ferruginous, without a 
median band <Ceylon) 


8, gracilis, p. 133, 

8. similis, p. 133. 
8, bicohr, p, 135. 


8. maindroni, p. 133. 
8. rubra, jg. 135. 


2 

5 


3 
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Stzmdta maindnmi (Sim.) 

1807. Qagr<na maindmti, Siinon« BvU. JUut. Paris, m, p. 296. 

1923. Strandia maindroni, Boever, WeberkneMe der Erie, p. 1009. 

Dittribution. — ^Matheran, Mahabaleshwar, Bangalore, India. 

* Strandia triangnlaris (With). 

1903. OagreUa triangularis. With, Joum. Linn. 8oe. London, Zool,, XXVIII, 
p.409. 

1923. Btra/ndia, triangularis, Roewer, Weberkneehie der Erde, p. 1009. 

The species is represented in the present collection from : — Cihalakudi 
(2 males, 3 females, 2 futti — Gravely leg .) ; Forest Tramway (3 males, 
3 females), Cochin State ; Nallamalais (9 males) ; Bangalore, Mysore 
(4 males, 6 females — Gravely leg.) ; Ootacamund, Nilgiris (1 nude, 1 
female) ; Kollara Kara (3 males, 1 female — ^Pillai leg.) ; Eodaikanal, 
Palni (2 males, 1 female — Gravely leg.) ; South In^a. 

Distribution. — Vellore (near Madras) ; Western Ghats, Satara District, 
Bombay ; Peninsular India. 

Strandia gracUis Bwr. 

1910. Maindronia gracilis, Roewer, Abh, Ver. Hamburg, XIX, fasc. 4, p. 107. 

1923. Strandia gracilis, Roewer, Weberkneehie der Erde, p. 1010. 

Distribution, — ^Pundaloya, South India. 

Strandia similis Bwr. 

1011. Strandia simijli^, Roewer, Arch, Naturg,, LXXVII, fasc. 2, p. 168. 

1923. Strandia similis, Roewer, Weberkneehie der Erde, p. 1911. 

Distribution. — ^Bangalore, Western Ghats ; Travancore, Madda- 
thoray, Dhoni Forest ; South India. 

Strandia aorantiaGa, sp. nov. 

Male : Length of body 3*5, 1st to 4th femora 9, 18, 8, 12, 1st to 4th 
legs 37, 66, 34, 50 mm. 

Female : Length of body 4*5, 1st to 4th femora 8, 15, 8, 12, 1st to 4th 
legs 37, 61, 33, 51 mm. 

Body dorsally and ventrally uniformly and coarsely granulated ; 
ocular tubercle on each side of the median longitudinal furrow with 
3-4 scattered teeth dorsally, but basally on each side and especially 
in front toothed ; scutum only on 2nd area with one slender and smooth 
spine ; free sternites of abdomen finely granulated ; surface of Ist to 
4th coxae more coarsely granulated, edge of small humps of marginal 
rows of coxae straightly blunted. 1st article of chehcerae with 2 — 4 
fine teeth dorsally. Palps: trochanter ventrally toothed, femur ventrally 
densely covered with fine teeth, ventio-medially with a short basal 
row of 6-7 blunt humps and dorso-apically covered with small teeth, 
patella dorsally and laterally toothed, with one small medio-apical 
apophysis, tibia 3 times longer than broad, toothed except in medio, 
ventral area, where it is smooth ; tarsus unarmed, but in male with a 
ventral longitudinal row of very small teeth. Legs : troohantexs ahiI 
femora toothed ; number of noduli on Ist to 4th femora 0-3-0-0. 
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Colour of the body golden-yellow ; dorsally ocular tubercle with 
black ring}^ around the eyes ; spine of the scutum and its wide base 
blackish-brown. Free sternites of the abdomen and 1st to 4th coxae 
ferruginous, the latter more or less covered with whitish secretions, 
Chelicerae, palps, and legs uniformly ferruginous. 

Distribution. — Trichur (3 males, 1 female, 2 pulli — Gravely leg. type^ 
specimens) ; Chalakudi (2 males, 6 females, 6 pulli — Gravely leg . ; 
cotypes) ; 1 female without definite locality ; Cochin State ; Kodaikanal, 
Paini Hills, (1 male, 2 females) ; Madras (2 males, 4 females) ; S. India, 

Type-specimens. — No. in the collection of the Zoological Survey 

of India (Ind. Mus.), Calcutta. 

* Strandia kanaria, sp. nov. 

Length of body 6 (male), 8 (female), 1st to 4th femora 11, 18, 11, 
14, 1st to 4th legs, ?, ?, 52, 66 mm. 

Surface of carapace, scutum and free tergites of abdomen densely 
and coarsely granulated ; ocular tubercle on each sidie of the smooth 
median furrow dorsally with 3-4 small teeth and basally under the 
eyes distinctly toothed ; only 2nd area of scutum with one median spine. 
Free sternites of abdomen covered with coarse granules ; surface of 1st 
to 4th coxae coarsely granulated, edge of small humps of the marginal 
rows of 1st to 4th coxae straightly blunted. 1st article of chelicerae 
smooth dorsally. Palps : femur densely and coarsely toothed ventrally, 
patella densely toothed medially and dorsally, with a short medio-apical 
apophysis, tibia 3J times longer than broad, tarsus in female unarmed, 
in male with a ventral longitudinal row of very small teeth. Legs : 
femora toothed ; number of noduli on 1st to 4th femora 0-3-0 0. 

Colour of the body dark brown, 1st to 4ta coxae covered with white 
secretions. Chelicerae reddish-brown, palps dark-brown, but tibia 
and tarsus paler, ferruginous ; legs dark-brown. 

Disirihulion. — Talewadi near Castle Rock, N. Kanara District (1 
male, 1 female — Kemp leg. ; Types) ; Western Ghats. 

Type-specimens. — No. in the collection of the Zoological Survey 

of India (Ind. Mus.), Calcutta. 

* Strandia aira, sp. nov. 

Male : length of body 4-5, 1st to 4th femora 10, 15, 9, 13, 1st to 4th 
legs, 39, 79, 44, 58 mm. 

Female : length of body 7, 1st to 4th femora 9, 15, 9*5, 12, 1st to 4th 
legs 40, 78, 38, 52 mm. 

Surface of carapace, scutum and free tergites of abdomen uniformly 
granulated ; ocular tubercle smooth, but basally under the eyes on each 
side with 3-4 teeth ; only 2nd area of scutum with one slender, median 
spine. Free sternites of abdomen each with one distinct row of coarse 
granules ; surface of 1st to 4th coxae densely and coarsely granulated, 
edge of small humps of the marginal rows of coxae straightly blunted. 
1st article of chelicerae smooth dorsally. Palps : femur densely toothed 
ventrally, patella densely toothed dorsally, with a short medio-apioal 
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apophysis, tibia 3 times longer than broad ; in male unarmed, in female 
ventrally toothed, tarsus unarmed, but in male with a ventral longi- 
tudinal row of small teeth. Legs : femora toothed ; number of noduli 
on 1st to 4th femora 0-3-0-0. 

Colour of body black, only the frontal middle of carapace with a 
narrow pale yellow stripe ; carapace and scutum uniformly covered with 
white secretions ; Ist to 4th coxae densely covered with such secretions. 
Chelicerae dark-brown, palps black, but tibia in the apical half and the 
whole tarsus pale yellow. 

Distribution. — ^Law’s Ghat Road, Palni Hills (4 males, 3 females — 
Gravely leg. ; Types) ; Peninsular India. 

Type-specimens . — No. in the collection of the Zoological Survey 

of India (Ind. Mus.), Calcutta. 

"‘Strandia ceylonensis (Karsch). 

1891. Oagrella ceylonensis, Karsch, Berlin Ent. Zeitz., XXXVI, p. 308, 

1923. Strandia ceylonensis, Roewcr, Weberknechte der Erde, p. 1011. 

The species is represented in the collection before me from Pera. 
deniya, Ceylon (1 female — Fletcher leg.). 

Distribution, — Pusselawa, Nalanda, Peradeniya, Hakgala, Ceylon. 

Strandia rubra (Bwr.) 

1910. Maindronia rubra, Roewer, *46^. Vcr, Hamburg, XIX, faec. 4, p. 109. 

192,3. Strandia rnbra, Roewer, Weberknechte der Erde, p. 1011. 

Distribution, — Ceylon (exact locality not known), 

Strandia biseriata Bwr. 

1912. Strandia biseriata, Roewer, Arch, Naturg,, LXXVIIF, fasc. 1, p. 38. 

1923. Strandia biseriata, Roewer, Weberknechte der Erde, p. 1012. 

Distribution, — Kandy, Ceylon. 

Strandia bicolor Bwr. 

1915. St^india bicolor, Roewer, Arch, Naturg,, LXXXI, fasc. 3, p. 151, 

1923. Strandia bicolor, Roewer, Weberknechte der Erde, p. 1012, 

Distribution, — Nuwara, Ceylon. 

Crassicippus Bwr. 

1910. Crassicippus, Roewer, Abh, Ver. Hamburg, XIX, fasc. 4, p. 100. 

1923. Crassicippus, Roewer, Weberknechte der Erde, p. 1004. 

Key to the Continental species of the genus Crassicippus. 

1, Ocular tubercle dorsally on each side with two teeth 

(Malacca, Burma) . . . . ,, C, nigerrimus, p. 130. 

Ocular tubercle wholly smooth dorsally . . 2 

2. Scutum black, with yellow or white secretions . . 3 

Scutum with two or four spots, but these not covered 

with secretions (secretions may be present in 

other manner) ,, ,, ^ 
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8. Stemites of abdomen each with a row of grannlee ; 
oarap^e narrowly marginated with white 
seoretionB (Malacca) 

Stemitea of abdomen without rows of granules ; 
carapace on each side covered with a “0” of 
white secretions (Malacca) 

4. Scutum with a lateral yellow marginal band 

(Assam) 

Scutum witii four yellowish longitudinal bands , , 

5. let article of chelicerae dorsally with one small 

tooth or wholly smooth (Tavoy) . . 

1st article of chelicerae dorsally densely toothed 
(Burma) 


0* 8emi§rcmo3uaf p. 186. 


C, figuraituBt p. 186. 
C* aignatuB, p. 136. 


C, quadrivittatus^ p. 136. 
C, epecioauB, p. 136. 


Cratridpptu semisranotus (Sim.) 

1901. OagreUa semigranosa, Simon, Proc» Zool, 8oc. London^ II, p. 83. 

1923. CroBBtcippuB aemigranoaua, Roewer, Weberhnechte der Erde, p. 1006. 

DistrilnUion . — Bukit Besar, Jalor ; Qedong, Perak. 


Crasticippus nigenrimut Bwr. 

1910. CroBBtcippuB nigerrimua, Roewor, Abk, Var. Hamburg^ XIX, faso. 4, 

p. 102. 

1923. OrasaicippiiB nigerrimua^ Roewer, TFe^eritnecft^c der Erde, p. 1006. 

Distribution . — ^Malacca ; Dawna Hills, Bttima. 


Crassicippus figuratus Bwr. 

1923. CroBsicippUB figuratus, Roewer, Weberknechte der Erde, p. 1006. 

Distribution . — Singapore ; Malacca. 

Cranicippas quadrivittatus (Sim.) 

1887. OagreUa quadriviUata, Simon, Joum. Aaiat, 8oc. Bengal, XXXVIII, 
p. 214. 

1923. CruBBicippuB quadriviUatua, Roewer, Weberknechte der Erde, p. 1006. 

Distribution. — ^Tavoy, Burma. 


Crasndppus ngnatus (Stol.) 

1869. OagrelUt aignata, Stoliozka, Joum, Aaiat, 8oc, Bengal, XXXVIII, p. 214 
1923. CraasicippuB Bignatus, Roewer, Weberknechte der Erde, p. 1007. 

Distribution. — ^Assam. 


Cranidppus spedosus Bwr. 

1912. CrcbBBicippuB specioauB, Roewer, Arch. Naturg,, LXXVIIl, fasc. 1, p. 46. 
1923. CraasicippuB apecioBus, Roewer, Weberknechte der Erde, p. 1008. 

Distribution . — ^Dawna Hills, Burma. 


AurivUliola Bwr. 

1910. Aurivillioki, Roewer, Ent. Bundach, XXVII, p. 177. 
1923. AuriviUiola, Roewer, Weberknechte der Erde, p. 1002, 
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Key to the Continental species of the genus AuriviUidta. 

1. Body dorsally and ventrally hirsute (Burma) . . A» hirstUa, p. 137. 

Body not hirsute .. .. .. 2 

2. 1st article of ohelioerae dorsally smooth . . 3 

let article of ohelioerae dorsally toothed . . 4 

8. Oonlar tubercle wholly smooth ; scutum only with 


one median thorn (Pa^ni Hills) . . A. nigripalpis, p. 138. 

Ocular tubercle toothed above; scutum with 

two median thorns (Nilgiris) . . A» bispinifera, p. 138. 

4. Patella of palps with a median apophysis (Deccan) A» palpalis, p. 137. 

Patella of palps without a median apophysis . . 5 

5. Scutum with two median thorns (Indo-China) . . A, annw^nsis, p. 137. 

Scutum with one median thorn o^y (Shan States) A, ahanica, p. 137. 

Aurivilliola hirtiita Bwr. 

1012. AuriviXUda hirsuta, Boewer, Areh. Naturg., LXXVIll, faac. 1, p. 47. 

1023. Aurivilliola kinuta, Boever, Weberlmeclie der Erde, p. 1003. 

Distribution. — ^Dawna Hills, Burma. 

Aurivilliola palpalis Bwr. 

1916. Aurivilliola palpalia, Roower, Arch. Naturg., LXXXT, fasc. 3, p. 147. 

1923. Aurivilliola palpaUs, Roewer, WeberlcTiechte der Erde, p. 1004. 

Distribution. — Bombay, Peninsular India. 

Aurivilliola annamensu Bwr. 

1027. AuriviUida annamensis, Boower, Boll. Labor. 2jool. Agrar. Porliei, XX, 
p. 200. 

Distribution. — ^Annam (Vinh), Indo-China. 

Aurivilliola shanica, sp. nov. 

Male : length of body 5, 1st to 4th femora 5, 8, 5, 7, 1st to 4th legs 
23, 42, 23, 30 mm. 

Female : length of body 6'5, 1st to 4th femora 6’6, 9, 6, 7, Ist to 4th 
legs 24, 44, 24, 31 mm. 

Surface of carapace, scutum and free tergites and sternites of abdomen 
densely and uniformly granulated ; ocular tubercle on each side of the 
longitudinal furrow and also under the eyes finely toothed ; scutum on 
the 2nd area only with one median spine. Surface of Ist to 4th coxae 
coarsely and uniformly granulated, edge of small humps of the marginal 
rows of coxae straightly blunted. Ist article of chelicerae dorsally 
toothed. Palps : femur ventrally and dorsally toothed, patella without 
an apophysis, dorsally and ventrally toothed, tibia twice as long as 
broad, ventro-basally toothed. Legs : 1st to 4th trochanters and 
femora sparsely toothed ; number of noduli on 1st to 4th femora 0-3-0-0. 

Colour of the body and ocular tubercle dark-brown, only the longi- 
tudinal furrow pale-yellow ; 1st to 4th coxae and carapace covered with 
greyish-white secretions. Chelicerae dark-brown, palps dark-brown, 
but tibia amd tarsus paler brown. Legs uniformly brown. 

Distribution.— State, Heho Biver, alt. 4,000 feet,. S. Shan 
States (4 males, 12 femmes — Gravely %. ; Types Bud cotypes), 



136 


Records ihe IinMm Mvmm. [Voi.. ygTT, 

Type-specimens. — ^No. in the collection of the Zoological Survey 

of India (Ind. Mus.), Calcutta. 

The diagnoses of the following two new species, which were collected 
by Dr. J. Carl (Geneva) in South India in 1926 , will be published this 
year in Retme Suisse do Zoologie in a paper entitled “ Beise von Dr. J. 
Carl ”. 


Aurivilliola bitpinifera Rwr. 
Distribution . — Peninsular India. 


Attrivillioh nigripalpit Rwr. 

Distribution . — ^Upper and Lower Palni Hills, Peninsular India. 


Gagrellula Rwr. 

1910. Oagrellula, Boewer, Abh, Ver. Hamburg, XIX, fasc. 4, p. 110. 
1923. Gagrellula, Boewer, Weberknechte der Erde, p. 1012. 


Key to the Continental species of the genus GagrellvJa. 


1. Patella of palps with a median apophysis 
Patella of palps without a median apophysis 

2. Ocular tubercle on each side with only two teeth 

above ; femur of palps wholly unarmed (India) 
Ocular tubercle on each side with a row of teeth 
above ; femur of palps strongly toothed (Nil- 
giris) 

3. Femur of palps wholly unarmed 
Femur of palps vontrally toothed 

4. Body ferruginous, but with a greenish (not metallic) 

gioss (Iteccan) 

Body dorsally ferruginous to brown, with a 
darker median band (Ceylon) 

6. Ocular tubercle toothed above (sometimes only 
1-2 teeth on each side) 

Ocular tubercle smooth above 

6. 1st article of chelioerae dorsally smooth (Malacca) 
1st article of chelicerae dorsally toothed (Burma) 

7. Chelioerae black or black-brown 
Chelicerae pale ferruginous or yellow 

8. 1st to 3rd trochanters black, each with a yellowish- 

white spot behind (Burma) 

1st to 4th trochanters wholly black . . 

9. Scutum reddish-brown with a black median band 

(Burma) 

Scutum black with two parallel longitudinal rows 
of white spots of secretions (Palni Hills) 

10. 1st article of chelioerae dorsally with 3-4 granules 
(Malacca) . . 

1st article of chelioerae dorsally smooth (Deccan) 


0, crux, p. 139. 


2 

3 


0, alhilineata, p. 139. 


4 

5 


G, viresceiM, p. 139. 
G, viUata, p. 130. 


6 

7 

O. bimaculcUa, p. 138. 

Q, bipunctata, p. 139. 

8 

10 


G, melanotaraus, p. 139. 

9 


G, rufoscutum, p. 139. 


G» aaddlana, p. 140. 


G, aurilimbcUa, p. 139* 
G, unicolor, p. 139. 


Gagrellula bimaculata Rwr. 

1011. OagrtlMa bimaeulata, Boewer, Notes Leyden Mus., ZXXm, p. 266, 
1923. Onyrdbuia bimaculata, Boewer, WeberknecMe der Erde, p. 1017, 

JHstribution. — ^Kedah, Malacca, 
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GBfrdlaU awilimbaia 'Bwi. 

19^3. Oagrdluld aurUitiAala, Boewer, WeberkHeehte dir ^tde, p; itfi?; 

Distribution. — Singapore ; Malacca. 

Gagrellula melaiiotaniis (Bwt.). 

1011. Cfagrella mdanotarmu, Roewer, Arch. Naturg., hXXVIl, p. 164. 

1023. OagreUula mekmotarsus, Boewer, Weberkneche ier Ilrde, p. 1018. 

DistfibiUion . — ^Mudon (near Moulmein), Burma. 

* Gagrellula unicolor Bwr. 

1016. Cfagrellula vnicohr, Boewer, Abh. Vet. Ilamburg, XIX, faso. 4, p. 118. 

1023. OagreUuia unicolor, Boewer, Weberhieekte der Erdc, p. 1020. 

Distribution. — Ootacamuud, Deccan. Represented in this collection 
from : Kavalai (2 females — Gravely leg .) ; Parabikulam (7 females — 
Gravely leg.) ; Cochin State ; Kambakkam Hill, alt. 200-800 feet (2 
males-^ravely leg.), Ghingleput District, Madras Presidency. 

Gagrellula virescent Bwr. 

1910. OagreUula vireacens, Roewor, Abh, Ver. Hamburg, XIX, fosc. 4, p. 118. 
1923. OagreUula vireacens, Roewer, ire6erA:ncc^ der Erde, p. 1020. 

Distribution. — Ootacamund, Peninsular India. 

GagreUula crux (With). 

1903. Gagrella crux, With, Journ, Linn, Soc, London, Zool., XXVIII, p. 490. 
1923. OagreUula crux, Roewer, Weberknechte der Erdcg p. 1020. 

Distribution. — Punkabari, Assam. 

GagreUula bipunctata (Bwr.). 

1912. Oagrella bipunctata, Roewer, Arch, Naturg,, LXXVIIl, fasc. 1, p, 42. 
1923. Oa^greUvla bipunctatvla, Roewer, Weberknechte der Erde, p. 1021. 

Distribution — Myawadi, Amherst District, Burma. 

GagreUula rufoscutum Bwr. 

1912. OagreUa rufoacutum, Roewer, Arch, Naturg., LXXVIIl, fasc. 1, p. 43* 
1923. OagreUula rufoacutum, Roewer, Weberknechte der Erde, p. 1021. 

Distribution. — ^Dawna Hills, Burma. 

GagreUula vittata Bwi. 

1912. Qagrelhda vtHola, Boewer, Arch. Naturg., LXXVIIl, faso. 1, p. 44. 

1023. OagreUula vittata, Boewer, Weberkneihte der Brde, p. 1022. 

Distribution. — ^Nuwara, Oeylou. 

GagreUula albUineata Bwr. 

The diagnosis of this new species, which was collected by Dr. J. 
Carl of Geneva in the Nilgiris in 1926, will be published this year in 
Re/mse Suisse de Zoologie in a paper entitled Beise von |)r. J. Carl ’* 
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* Gagrdhda taddlana, sp. nov. 

(Kg. 6). 

Male : lengtii of body 4, Ist to 4th femora 7, 11, 6, 9, let to 4th legs 
28, 48, 27, 37 mm. 

Female : length of body 6, 1st to 4th femora 6, 10, 6, 8*6, 1st to 4th 
legs 28, 39, 26, 36 mm. 

Surface of carapace, scutum and free tergites of abdomen uniformly 
and coarsely granulated ; ocular tubercle smooth all over ; only 2nd 
area of scutum with a median spine. Free stemites of abdomen granu- 
lated ; surface of Ist to 4th coxae sparingly and coarsely granulated, 
edge of small humps of marginal rows of coxae straightly blunted. 1st 
article of chelicerae smooth doraally. Palps : femur sparingly and 



Fig. 6, — OagreUula saddlana, sp. nov. — ^Dorsal view of the body without legs ; the out- 
lines of the white seoretion-spots are dotted. 

irregularly toothed ventrally, medially with a basal row of 6-8 coarse 
teeth, patella toothed, without apophysis, tibia 3^ times longer than 
broad, smooth ; tarsus unarmed, but in male with a ventral longitudinal 
row of small teeth. Legs : femora finely toothed ; number of noduli 
on 1st to 4th femora 0-3-0-0. 

Colour of the body blausk ; carapace on each side of the black ocular 
tubercle covered with white secretions, less in the female than in the 
male. Scutum with a few ferruginous spots midway between the lateral 
margin and the median ^pine of the scutum, the spots are also covered 
with white secretions ; the secretions are also present on the spaces 
between the four coxae and on the surface of the free sternites of the 
abdomen. Chelicerae and palps blackish-brown, only tarsus of palps 
paler brown in male or pale-ferruginous. 

Distribution , — ^Palni Hills, Neutral Saddle, Peninsular India (3 
males 2 females — Kemp leg.; Types). 
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Type-spedmem. — ^No. -jg- in the collection of the Zoological Survey 
of ln<ha (Ind. Mus.), Calcutta. 

Paradentobanm Rwr. 

1915. ParaderUobunus, Boewer, Arch, Naturg., LXXXI, faso. 3, p. 150. 

1923. ParadentobunuSf Roewer, Weberknechte der Erde, p. 949. 

Only a single species of this genus has so far been recorded from the 
area. 

Paradentobunus aureomaculatus Rwr. 

1915. Paradentobunus aureomaculatus, Roewer, Arch. Naiurg., LXXXI, 
fasc. 3, p. 150. 

1923. Paradentobunus aureomaculatus, Roewer, Weberknechte der Erde, p. 949. 

Distribution, — Darjeeling, Eastern Himalayas. 

Marthanella Rwr. 

1910. Marthanella, Roewer, Abh. Ver. Hamburg, XIX, faso. 4, p. 129. 

1923. M artha'tiella, Roewer, WeberknecMe der Erde, p. 1030. 

Only one of the three known species occurs within the limits of 
Continental India. 


Marthanella ferruginea Rwr. 

1911. Marthanella ferruginea, Roewer, Arch. Naturg., LXXVII, faso. 2, p. 166- 
. 1923. Marthanella ferruginea, Roewer, Weberknechte der Erde, p, 1030. 

Distribution . — Kakhyen Hills, Burma ; also known from Java and 
Malacca. 

Eugagrella Rwr. 

1910. Eugagrella, Roewer, Abh. Ver. Hamburg, XIX, faso, 4, p. 119. 

1923. Eugagrella, Roewer, Weberknechte der Erde, p. 1023. 

Key to the Continental species of the genus Eugagrella. 

1. Femur of palps toothed . . , . . . 2 

Femur of palps not toothed (Burma) . . .. E, rufescens, p. 142. 

2. Ocular tubercle toothed basally under the eyes 

(Tenasserim) . . . . . . E, stoliczkae, p. 142. 

Ocular tubercle smooth basally under the eyes or 
only granulated similarly as the surface of 

carapace . . . . . . . . ^ 3 

3. 1st article of chelicorao dorsally smooth (Deccan) E. barnesi, p. 142. 

1st article of chelicerae dorsally granulated . . 4 

4. Scutum golden -yellowish or pale- brown with a 

darker brown median band (Burma) . . E. laticlaria, p. 141. 

Scutum black with white secretions .... 6 

5. Scutum with two S-like bands of white secretions 

(Palni Hills) . . . . .. E. palnica, p. 142. 

Scutum with irregular spots of white secretions 

(Nilgiris) . , . . . . E, carli, p. 143. 


Eugagrella latidavia (Thor.) 

1889. Oagrella laticlavia, Thorell, Ann. Mus. Civ. Star. Nat. Hist, Oenova, 
XXVII, p. 641. 

1923. Eugagrella laticlavia, Roewer, Weberknechte der Erde, p. 1026. 

IMsIri&ufton.— Mooleyit, Buima. 

Ti 2 
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Eagagivfl* (Witli). 

1903. Oagr^a Miezkae, With, Jowm. lAnn. 8oc. London, Zcat., XXVHI, 
p. 497. 

1923. Eugagrdla Holicikae, Boever, WeberhnechU der Erie, p. 1027. 

Distribution. — Teuasserim, Bunua. 

Eivagrella rufeacena (Thor.) 

1889. OagthMa fu,fe»ctn», Thorell, Ann. Mna. Civ. Star. Nat. Genova, XXVUl, 
p, 646. 

1923. Eugagrella rufucene, Boewer, We6eribnech(e der Erde, p. 1027. 

Distribution. — ^Mooleyit, alt. 600-1900, Dawna Hills, Burma. 

* Eugagrella barneai, sp. nov. 

Length of body 4, 1st to 4th femora 10, 16, 10, 13, 1st to 4th legs 
42, 76, 43, 64 mm. 

Surface of carapace, scutum and free tergites of abdomen uniformly 
granulated ; ocular tubercle wholly smooth ; only 2nd area of scutum with 
one slender spine. Free sternites of abdomen each with a row of small 
granules ; surface of 1st to 4th coxae very coarsely granulated, edge of 
small humps of marginal rows of 1st to 4th coxae straightly blunted, 
let article of the chelicerae dorsally smooth. Palps : femur, ventrally 
toothed, patella without an apophysis, dorsally with a few small and 
scattered teeth, tibia 3J times longer than broad, smooth, tarsus smooth, 
but ventrally with a longitudinal row of very small teeth. Legs : 
femora toothed, number of noduli on Ist to 4th femora 0-4-0-0. 

Colour of body dorsally and ventrally and of ocular tubercle black, 
carapace covered thickly with white secretions around the ocular 
tubercle, scutum covered with some small spots of white secretions, 
margins of Ist to 4th coxae also covered with such secretions. Cheli- 
cerae blackish-brown, palps Idackish-brown, but their tibiae in their 
apical halves and the entire tarsus pale yellow. 

Distribution. — Netterikal Region, Kalakkad Forest, alt. 3000-6000 
feet, Tinnevelly District (1 male, 1 ptdlus — ^Bames leg. ; Type). 

Type-specimen. — No. “is" in the collection of the Zoological Survey 
of India (Ind. Mus.), Calcutta. 

* Eugagrella palntca, sp. nov. 

(Fig. 6). 

Length of body 4, 1st to 4th femora 9, 17, 8'6, 12, 1st to 4th legs 
42, 68, 40, 67 mm. 

Surface of carapace, scutum and free tergites of abdomen uniformly 
and coarsely granulat^ ; ocular tubercle smooth all over, only 2nd 
area of scutum with one median spine. Free sternites of abdomen 
smoorfi ; surface of Ist to 4th coxae sparsely and coarsely granulated, 
edge of small humps of marginal rows of coxae straightly blunted. 1st 
article of chelicerae dorsally with 3-4 small teeth. Palps : femur very 
sparsely scattered with small teeth ventrally, patella unarmed and with- 
out apophysis, tibia 2^ times longer than wide, unarmed, tarsos unarmed, 
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but in male with a ventral longitudinal row of very email teeth. liege : 
femora toothed ; number of n^uli on let to 4th femora 0-4-0-0. 



Fig. 6 . — Eugagrella palnica, sp. nov. — Dorsal view of the body without legs ; the out- 
linos of the white secretion-stripes are dotted. 

Coloiur of body black, carapace in front of the ocular tubercle with a 
broad median eaddle of white eecretions ; thie eaddle extends on each 
side of ecutum to its posterior margin as a small but distinct S-shaped 
line of white secretions. 1st to 4th coxae and the free sternites of the 
abdomen covered with white secretions. Chelicerae black, palps black, 
but apical half of tibia and the whole tarsus pale yellow. 

Distribution . — Palni Hills, Law’s Ghat Boad, Peninsular India 
(1 male — Gravely leg.). 

Type-specimen. — ^No. ^ in the collection of the Zoological Survey 
of India (Ind. Mus.), Calcutta. 

Eugagrella carli Bwr. 

The diagnosis of this new species, which was collected by Dr. J. Carl 
(Geneva) in South India in 1926, will be published this year in Revue 
Suisse de Zodogie. 


Neogagrella Bwr. 

1913. Neogagrella, Boewer, Arch, Naturg., LXXIX, fasc.' 10, p. 77. 

1923. Neogagrella, Boewer, Weberkmchte der Erde, p. 1032. 

Only two species of this genus are known so far, one from Celebes 
and the second described below from Peninsular India. 

* Neogagrdla bamesi. sp. nov. 

Length of body 6, let to 4^ femora 7, 13, 7, 11, 1st to 4th togs 37, 
68, 36, 61 mm. 
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Surface of carapace, scutum and free tergites of abdomen uniformly 
granulated ; ocular tubercle smooth or in front with 2-3 very small 
granules ; only 2nd area of scutum with one slender vertical spine. Free 
stemites of abdomen smooth, not granulated ; surface of the 1st to 4th 
coxae coarsely granulated, edge of small humps of marginal rows of 
1st to 4th coxae straightly blunted. 1st article of chelicerae smooth 
dorsally. Palps : femur coarsely toothed ventrally, patella without an 
apophysis, toothed all round, tibia 2J times longer than broad, dotso- 
bas^y toothed ; tarsus unarmed, smooth. Legs : femora toothed, 
number of noduli on 1st to 4th femora 1-4-1-2. 

Colour of body blackish-brown dorsally and ventrally, ocular tubercle 
bladdsh-brown above, but basally pale yellow ; carapace around the 
ocular tubercle thickly covered with white secretions, which are wanting 
only on the two parallel ferruginous stripes on the front of the carapace ; 
scutum from in front of its spine to its coxae similarly covered with 
secretions. Chelicerae blackish-brown ; palps dark brown but their 
tibiae in their apical halves and the entire tarsus pale yellow. Legs 
blackish-brown, but tibia to tarsus paler brown. 

Distribution . — Netterikal Region, Kalakkad Forest, alt. 3000-6000 
feet, Tinnevelly District, Peninsular India (4 females, 1 puUus — Barnes 

Type-spedmens. — ^No. in the collection of the Zoological Survey 

of India (Ind. Mus.), Calcutta. 


Gagrellenna, gen. nov. 

Ocular tubercle as high as broad, as long ; basally constricted, im- 
armed and without large spines or thorns. Scutum of abdomen with 
-one median spine on the 2nd area. Legs very long and thin ; 1st and 
3rd femora much longer than the body, and 2nd femur much longer 
than twice the length of the body ; number of noduli on 1st to 4th 
femora 1-4-1-1. 


* GagreUenna biponctata, sp. nov. 

Male: length of body 3*6, 1st to 4th femora 13, 28, 11, 16, 1st to 
4th legs 66, 123, 62, 74 mm. 

Female : len^h of body 4, 1st to 4th femora 12, 26, 11, 16, let to 
4th legs 66, 99, 62, 74 mm. 

Dorsal surface of body uniformly and finely granulated ; ocular 
tubercle slightly inclined, distinctly furrowed and entirely smooth ; 
scutum only on 2nd area with one slender median spine. Free stemites 
of abdomen each with one row of fine granules ; surface of Ist to 4th 
coxae sparsely but coarsely granulated, edge of hmnps of marginal rows 
of coxae straightly blunted. 1st article of chelicerae smooth dorsally. 
Palps : trochanter, with 2 small teeth ventrally, femur ventrally with a 
complete longitudinal row of 8-10 pointed teeth and ventro-medially 
with a basal row of 6 bltmt humps, patella dorsally, medially and laterally 
toothed, witiiout apophysis ; tibia 3^ times longer than broad, entirely 
unarmed ; tarsus unarmed, Wt in male with a ventral row of very smal 
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teeth. Legs : 1st to 4tjli trochanters and femora sparsely toothed ; 
number of noduli on 1st to 4th femora 1-4-1-1. 

Colour of body ferruginous ; ocular tubercle bright black, its furrow 
ferruginous ; scutum on each side of the dark brown median spine with 
one pale yellowish round spot (not covered with secretions). Free 
stemites of abdomen and Ist to 4th coxae pale ferruginous, marginal 
rows of abdomen with scattered white secretions ; similar scattered 
secretions also cover the free stemites. Chelicerae pale yellowish ; 
palps fem^inous, but tibia and tarsus paler. Legs unifor^y pitch- 
brown. 

IHstnbution. — Kavalai (1 male, 1 female — Gravely leg. ; Types). 
Forest Tramway mUe (2 males, 2 females, 1 puUus — Gravely %.), Cochin 
State ; Coonoor Ghat, alt. 5500 feet, Nilgiris (1 male, 3 females, 3 jmlli — 
Gravely leg.). 

Type-specimen's. — ^No.^ in the collection of the Zoological Survey 
of In<ha (Ind. Mus.), Calcutta. 

Coonoora, gen. nov. 

Ocular tubercle as high as broad, as long, basally constricted, above 
on each side of the longitudinal furrow with one anterior spine. Scutum 
of abdomen with one median spine on the 2nd area. Legs long and thin : 
1st and 3rd femora much longer than body and 2nd femur much longer 
than twice the. length of the body ; number of noduli on 1st to 4th 
femora 1-4-1-1. 


* Coonoora biceratops, sp. nov. 

(Fig. 7). 

Length of body 6, 1st to 4th femora 10, 19, 11, 14, 1st to 4th legs 
38, 78, 40, 55 mm, ' 

Surface of carapace, scutum and free tergites of abdomen uniformly 
covered with very small round pits, not granulated ; ocular tubercle 
bright and smooth, except dorsally, on each side of the furrow, with one 
anterior small somewhat forwardly directed spine ; only 2nd area of 
scutiun witih one short, but pointed and smooth, somewhat recurved 
spine. Free stemites of abdomen sparsely granulated ; surface of Ist 
to 4th coxae very coarsely granulated, edge of small humps of marginal 
rows of coxae three-poin^d. Ist article of chelicerae dorsally smooth. 
Palps : trochanter dorsally smooth and ventrally toothed, femur 
ventrally with strong teeth, dorsally little hirsute, patella dorsally 
and on each side densely toothed, but ventrally smooth, its medio- 
apical apophysis also densely toothed, tibia 3^ times longer than 
broad, toothed, but smooth ventro-medially ; tarsus in female with one 
ventral longitudinal row of stout teeth and one ventro-medial shorter 
longitudinal row of smaller teeth. Legs : femora toothed ; number of 
noduli on 1st to 4th femora 1 -4-1-1. 

Colour of body dorsally and ventrally and of 1st to 4th coxae brown 
ocular tubercle blackish-brown with pale base ; 1st to 4th coxa^ densely 
covered with white secretions. Chelicerae and palps pale yellowish^ 
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teeth of palps ti^iped black. Legs daxk brown, only 2nd tibia with a 
pale apical ring. 






I^a. 7 . — Coonoora bieeratops, gen. et sp. nov. — (o) lateral view erf the dorsum of 

the body ; (ft) medial view of the left palp of the male. 

Distribution. — Coonoor, alt. 6700-6000 feet, Nilgiris (1 female — 
Gravely leg. : Type). 

Type-specimen. — ^No. ^ in the collection of the Zoological Survey 
of India (lud. Mus.), Calcutta. 

Hologagrdla Rwr. 

1010. Hdogagretta, Roewer, Abh. Ver. Hamburg, XIX, faso. 4, p. 126. 

1023. HowgagreUe, Roewer, Weberkneehle der Erie, p. 1027. 

Two of the three species of this genus occur in the Celebes and Philip- 
pine Islands, while the third is found in Malacca. 

Holgagrella reticulata Rwr. 

lOlO. HctgagreBa reHculata, Roewer, Abh. Ver. Hamburg, XIX, faso. 4, p. 126. 

1023. Hoigagretta reticulata, Roewer, Weberknechte der Erde, p. 10%. 

Malacca. 

Nilgirina, gen. nov. 

Ocular tubercle as high as broad, as long, without large spines or 
thorns. Scutum of adbomen with one median spine on 2nd area. Legs 
long and thin ; 1st and 3rd femora longer than the body and 2nd femur 
much longer than twice the length of the body ; number of nodqli on 
1st to femora 2-7 -2-3, 
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* Nilgiiisia gravely!, sp. nov. 

Male : length of body 3*5, 1st to 4th femora 12, 18, 10, 15, Ist to 
4th legs 55, 106, 49, 73 mm. 

Female : len^h of body 5, 1st to 4th femora 9, 18, 9, 11*6, 1st to 
4th legs 45, 95, 45, 69 mm. 

Solace of carapace, scutum and free tergites of abdomen uniformly 
and finely granulated ; ocular tubercle distinctly furrowed and wholly 
smooth ; only 2nd area of scutum with one smooth and slender median 
spine. Free sternites of abdomen and surface of 1st to 4th coxae bright 
and smooth, edge of small humps of marginal rows of coxae straightly 
blunted. 1st article of chelicerae smooth dorsally. Palps : femur 
ventrally with 4-5 scattered and very small teeth, patella without an 
apophysis, and together with tibia and tarsus unarmed, tibia ^ times 
longer than broad, tarsus in male with a ventral longitudinal row of 
very small teeth. Legs : trochanters and femora almost smooth, very 
sparsely scattered with small teeth ; number of noduli on Ist to 4th 
femora 2-7 -2-3. 

Colour of body dorsally and ventrally and of 1st to 4th coxae dark 
brown to blackish-brown ; ocular tubercle bright black with a lighter 
longitudinal furrow. Female somewhat lighter brown than the male ; 
carapace on each side of the ocular tubercle and scutum on each side 
of median spine (sometimes also in front) scattered with small granules 
of white secretions. Chelicerae and palps pale yellow ; legs blackish- 
brown. 

Distribution. — Coonoor Ghat, alt. 5700-6000 feet (3 males, 2 females — 
Gravely leg. : Types) ; Ootaoamund, alt. 6700-8000 feet (4 males — Gravely 
le^.) ; Nilgiris. 

Type-sfecimens. — No.^ in the collection of the Zoological Survey 
of India (Ind. Mus.), Calcutta. 

2Ueptus Thor. 

1876. ZcUeptua, Thorell, Ann. Mus. Civ. Star. Nat. Qenova, IX, p. 116. 

1923. ZcUeptua, Roewer, Weberknechie der Erde, p. 1036. 

Key to the Continental species of the genus Zaleptm. 

1. Patella of palps without a median apophysis 

Patella of palps with a median apophysis 

2. Ocular tubercle wholly smooth 

Ocular tubercle toothed or granulated above 

(India) . . . . . . .. Z. thorellii, p. 148. 

3. Femur and tibia of palps toothed (Malacca) . . Z. cincius, p. 149. 

Palps wholly smooth, unarmed (Palni Hills) . . Z. indicus, p. 149. 

4. Ist article of chelicerae dorsally toothed 

1st article of chelicerae dorsally smooth 

6. 2nd and 4th tibiae each with one broad whitish 
apical ring-spot 

1st to 4th tibiae uniformly coloured, without 
pale apical rings 

6. Abdomen dorsally with two parallel longitudinal 

rows of golden-yellowish spots (Siam) . . Z. biseriaiua, p. 148. 

Abdomen dorsally uniformly coloured pale-brown, 
only 1st to 3rd free tergites each with a pair of 
white epots (Burma) • • . . . . Z. feativw^ p. 148. 


2 
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7. Humps of the marginal rows of 1st to 4th coxae 

three-pointed (Siam) . . . . Z, epinosus, p. 148, 

Humps of the marginal rows of 1st to 4th coxae 

straightly blunted (Tenasserim) . . .. Z. mlphureus, p. 148. 

8. Ocular tubercle granulated above (Malacca) . . Z. unicolor, p. 140. 

Ocular tubercle wholly smooth above .... 9 

9. 2nd and 4th tibiae each with one broad whitish 

apical ring-spot . . . . . . 10 

Ist to 4th tibiae miiformly coloured, without pale 

apical rings. . .. .. .. 11 

10. Femur of palps ventrally toothed ; body with 

metallic coppery or golden gloss (Tenasserim, 

Malacca) . . . . . . . . Z. subcupreus, p. 149. 

Femur of palps unarmed ; body with a metallic 

green gloss (Nilgiris) . • . . . . Z. viridis, p. 150. 

11. Femur of palps ventrally bluntly toothed; Ist to 

4th trochanters black or metallic-blue, each 

with two white spots (Sikkim) . . . , Z. splendens, p, 149. 

Femur of palps unarmed ; 1st to 4th trochanters 

uniform black (Sikkim). . . . . . Z. caemleus, p. 148. 

Zaleptus thorellii With. 

1903* Zaleptus thorellii, With, Journ, Linn. 8oc. London, Zool., XXVIII, 
p. 480. 

1923. Zaleptus thorellii, Roewer, Weherknechte der Brde, p. 1037. 

Distribution . — ^Birbhum District, India. 

Zaleptus caemleus Ewr. 

1910. Zaleptus ca^ruleus, Roewer, Ahh. Ver. Hamburg, XIX, fasc. 4, p. 134. 
1923. Zaleptus caeruleus, Roewer, Wcberknechte der Erde, p. 1037. 

Distribution. — Sikkim. 


Zaleptus spinosus Bwr. 

1910. Zaleptus spinosus, Roewer, Abh. Ver. Hamburg, XIX, fasc. 4, p. 135. 

1923. Zaleptus spinosus, Roewer, Wcberknechte der Erde, p. 1038. 

Distribution . — ^Dawna Hills, Burma ; Bangkok, Siam. 

2[aleplus biseriatus Bwr. 

1910. Zaleptus biseriatus, Roewer, Abh. Ver. Hamburg, XIX, fasc. 4, p. 136. 
1923. Zaleptus biseriatus, Roewer, Wcberknechte der Erde, p. 1039. 

Distribution. — ^Bangkok, Siam. 

Zaleptus festivus Thor. 

1889. Zaleptus festi us, Thorell, Ann. Mus. Civ, Stor. Nat. Genova, XXVII, 

p. 611. 

1923. Zaleptus festivus, Roewer, Weberkneckte der Erde, p. 1039. 

Distribution. — Kawkareit, Tenasserim, Dawna Hills, Burma ; Bao 
Laoes, Siam. 

* Zaleptus sulphureus Thor. 

1889. Zaleptus sulphureus, Thorell, Ann, Mus, Civ. Stor, Nat, Genova, XXVII, 
• p. 614. 

1903. Zdieptus sulphwreus. With, Journ, Linn. Soc. London, Zool., XXVIII, 
p. 479. 

1923. Zaleptus sulphureus, Roewer, Wcberknechte der Erde, p. 1040, fig. 1141. 
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Distribution. — ^Abor Country, Aseam ; Tenasserim, Dawna Hills, 
Bunns. Represented in this collection from : .Heho River (12 males), 
Fort Stedman (1 male). Foot of Elephant Hill, near Yawnghwe (32 
males and females — Gravely leg. ; on bushes, very active and easily 
disturbed) ; Southern Shan States, Burma. 

* Zaleiitus splendent Rwr. 

1911. Zaleptus splendsna, Roewer, Arch. Naturg., LXXVII, faso. 2, p. 170. 

1923. Zcdeptus apUndena^ Roewer, Weberhnechte der Erde, p. 1038. 

Distribution. — Ghoom, alt. 4000-6000 feet, Darjeeling District (1 male, 
2 females — Carmichael leg.) ; Sureil, alt. 6000 feet, Darjeeling District 
(1 male, 2 females). 


* Zaleptus indicnt, sp. nov. 

Length of body 3, Ist to 4th femora 7*6, 14, 6-6, 11, 1st to 4th legs 
37, 66, 35, 51 mm. 

Surface of carapace, scutum and free tergites and stemites of abdo- 
men uniformly and finely shagreened ; ocular tubercle all over bright 
and smooth, entirely unarmed. Surface of 1st to 4th coxae coarsely 
granulated, edge of small humps of marginal rows of coxae straightly 
blunted. Ist article of chelicerae smooth dorsally. Palps : femur, 
patella, tibia and tarsus unarmed, patella without an apophysis, tibia 
2J times longer than broad, tarsus in male with a ventral longitudinal 
row of very small teeth. Legs : femora toothed, number of noduli of 
Ist to 4th femora 0-1 -0-0. 

Colour of the body dorsally and ventrally and chelicerae, palps and 
legs entirely ferruginous, ocular tubercle only bright black. 

Distribution. — Kodaikanal, Palni Hills, South India (2 males, 1 
ptiUus — Kemp leg . ; Types). 

Type-specimens. — No. -ig- in the collection of the Zoological Survey 
of India (Ind. Mus.), Calcutta. 

Zaleptus tubcupreus Thor. 

188d. ZaUptua eubcupreua, Thorell, Ann. Mus. Civ. Star. Nat. Qenova XXVII 
p. 609. 

1923. Zaleptus subcupreus, Boewer, Weberkneehte der Erde, p. 1040. 

Distribution . — Tenasserim ; Pegu ; Burma ; and Malacca. 


Zaleptus cinctus Rwr. 

1923. Zaleptus cinctus, Boewer, Weberkneehte der Erde, p. 1041. 
Distribution. — Malacca. 

Zaleptus unicolor Rwr. 

1923. Zaleptus unietAor, Boewer, Weberkneehte der Erde, p. 1041. 

Distribution. — ^Malacca. 
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Zalei^Ms viiMu Bwr. 

The diagnosis of this new species, which was collected by Dr. 3 . Carl 
of Geneva in South India in 1926, will be published this year in Revue 
Suisse de Zodogie. 


Ceratobunelliu Rwr. 

1911. CeratobuTieUvs, Boewer, Arch. Naturg., LXXVIl, faso. 2, p. 175 
1923. CeratobuneUus, Eoewer, Weber knechte der Srde^ p. 1051. 

Key to the species of the genus Ceratobundlus. 

Body blaok-brown ; soutum with two posterior 

ferruginous spots (Calcutta) . . . . C* cakuUensie, 

Body pale-ferruginous ; soutum with two longi- 
tudinal rows of bl^k spots with a median 
pale-yellow band running between them 
(Calcutta) . . . . . . . . C. brevipes. 


Ceratobundlus calcnttensis (With). 

1003. CeraiobunfM calcuUenais, With, Joum. Linn. 8oc. London^ Bool., XXVIII, 
p. 477. 

1923. CeratobuneUus calcuUeneie, Boewer, Weberknechte der Erde, p. 1051. 

Distribution. — Calcutta, Bengal, India. 


Ceratobunenut brevipet (With). 

1903. Ceraiobunus brevipes, With, Journ. Linn, Soc. London, ZooL, XXVIII- 
p. 478. 

1923. CeratobuneUus brevipes, Boewer, Weberknechte der Erde, p. 1061. 

Distribution. — Calcutta, Bengal, India. 


Verpulus Sim. 

1901. Verpulus, Simon, Proc. Zool. Soc. London, II, p. 84. 
1923. Verpulus, Boewer, Weberknechte der Erde, p. 1066, 


Key to the species of the genus Verpulm. 

Ocular tubercla wholly smooth (Malacca) . . F, epumatus. 

Ocular tubercle uniformly granulated (Burma) . . F. marginatus. 


Verpulus spumatus Sim. 

1901. Verpulus spumatus, Simon, Proc. Zool. Soc. London, II, p, 84. 
1923. VerpultLS spumatus, Boewer, Weberknechte der Erde, p. 1060. 

Distribution . — ^Bukit Besar, Singapore, Malacca. 


Verpulus marginatus Rwr* 

1912. Verpulus marginatus, Boewer, Arch., Naturg., LXXVIII, faso. 1, p. 52. 
1923. Verpulus marginatus, Boewer, lFs6eribiecA<e der Erde, p. 1068. 

Dwtn&i^on.— Dawna Hills, Burma. 
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Hfpmimm Thor. 

189L Hypsibunus, Thorell, Ann, Mvs. Civ, Stor, Nat, Qenova, XX p. 679. 

1923. BypsUmnus, Roewer, WeberkmchU der Erde, p. f.052. 

Key to the CoatiDiental specie of the genus Hyp^ibunw. 

Ist article of chelicerae dorsally toothed ; ooular 
tubercle with a ring of x>oint^ teeth around each 
eye (Annam) . . . . ,, H, ecaber, 

let Mticle of chelicerae dorsally smooth; ooular 
tubercle only frontally with a few teeth 
(Calcutta) .. .. .. .. H.fudcua, 


Hyptibimiit scaber Bwr. 

1910. Hypsibunus scaber, Eoewer, Abh, Ver, Hamburg, XIX, faso. 4, p. 149. 
1923. Hypsibunus scaber, Boewer, Weberknechte der Erde, p. 1053. 

Distribution, — Annam. 


Hypsibunus fuscus (With). 

1903. Zaleptus fuscus. With, Journ, Linn. 8oc. London, ZooL, XXVIII, p. 479. 
1923. Hypsibunus fuscus, Roewer, W eberknechte der Erde, p. 1054. 

Distrihiftion. — Calcutta, Bengal, India. 

Tetraceratobuniu Bwr. 

1916. Teiraceratobunus, Roewer, Arch. Naturg., LXXXI, fasc. 3, p. 160. 
1923. Teiraceratobunus, Roewer, Weberknechie der Erde, p. 1055. 

Only one species of this genus has so far been described. 

Teiraceratobunus lineatus Rwr. 

1916. Teiraceratobunus lineaius, Roewer, Arch, Naturg,, LXXXI, fasc. 3, p. 151, 
1923. Teiraceratobunus lineatus, Roewer, Weber kne^te der Erde, p. 1055. 

Distribution. — ^Darjeeling, Bengal. 

Euceratobunus Rwr. 

1923. Euceraiobunus, Roewer, Weberknechie der Erde, p. 1062. 

Only a single species of this genus is known. 

Euceratobunus pulcher (With). 

1903. CeraUibunus p>jlcher. With, Journ, Linn, Soc, London, Zool,, XXVIII 
p. 476. 

1923. Euceratobunw pulcher, Roewer, Weberknechie der Erde, p. 1052. 

Distribution. — Punkabari, Aasam, India. 

Kempiaa Rwr. 

1911. Kempina, Roewer, Arch, Naturg,, LXXVII, fasc. 2, p. 177. 

1923. Kempina, Roewer, Weberknechie der Erde, p. 1064. 

Key to the species of the genus Kempina. 

Humps of marginal rows of 1st to 4th ooxao 

straightly blunted (Assam) . . .. K. bicomigera. 

Humps of marginal rows of 1st to 4th coxae three- 

pointed (Burma) . • . . .. K. cuprea. 
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Keininiui Ucornigera Rwr. 

1911. Kempina hkomigtira, Roewer, Arch. Naturg., LXXVII, foso. 2, p. 177. 

1923. Kempina bieomigera, Roewer, Weberkneehte der Erie, p. 1064. 

Diatribution . — ^Mangaldai District, Assam ; Bhutan. 

Kempina cuprea Bwr. 

1912. Kempina cuprea, Roewer, Arch* Nalurg., LXXVIII, faac. 1, p. 61. 

1923. Kempina cuprea, Roewer, Weberkneehte der Erde, p. 1066. 

Diatribtaion . — ^Dawna Hills, Bunua. 

Ettzaleptus Bwr. 

1911. Euzaleptvs, Roewer, Arch* Naturg., LXXVII, faso. 2, pp. 179 and 182 

1923. Euzahptua, Roewer, Weberkneehte der Erde, p. 1045. 

Three Continental species and one species from Borneo. 

Key to the Continental species of the genus Euzaleptus. 

1 . let article of chelicerae dorsally smooth . . 2 

1st article of chelicerae dorsally toothed (Sikkim) E. mvticua. 

2. Body and l<^s distinctly hirsute (Sikkim) . . E. pilosus. 

Body and legs not hirsute (Sikkim) . . E. minutua, 

Euzaleptus minutus (With). 

1903. ZaUpiua minutus. With, Jmrn. Linn. Soc. London, Zool., XXVITI, 
p. 481. 

1923. Euzaleptus minutua, Roewer, Weberkneehte der Erde, p. 1045. 

Distribution. — ^Darjeeling, Bengal. 

* Euzaleptus pilosus, ap. nov. 

Male : length of body 3, 1st to 4th femora 4*6, 7, 3-6, 6, 1st to 4th 
legs 18, 37, 19, 26 mm. 

Female : length of body 6, 1st to 4th femora 4, 7, 3’6, 6, 1st to 4th 
legs 18, 37, 19, 25 mm. 

Surface of carapace, scutum and &ee tergites and stemites of abdo- 
men and Ist to 4th coxae very finely and densely uniformly granulated 
and hirsute ; ocular tubercle within and on each side of its longi- 
tudinal furrow and basally similarly granulated. Edge of small humps 
of marginal rows of 1st to 4th coxae stradghtly blunted. Ist article 
of chelicerae smooth dorsally. Palps : femur, patella and tibia all 
over densely and finely granulated, patella without an apophysis, tibia 
3 times longer than broad, tarsus smooth, but in male with a ventral 
longitudinal row of small teeth. Legs : trochanters granulated like 
the body, femora toothed and covered with prominent hairs ; number 
of noduli on 1st to 4th femora 0-3-0-1. 

Colour of body black or blackish-brown, the two thoracic tergites, 
the area of scutum and free tergites of the abdomen each with one row 
of six whitish-yellow minute spots. Chelicerae pale yellow ; palps and 
trochanters of the legs pale yellow, but their granules black ; rest of the 
legs zeddish'bzown. 
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Remarks. — This species appeara very similar to Meta/oerpulus hir- 
sutus Rwr., vide p. 165. 

Distribution. — Kalimpong, Darjeeling District (2 males, 1 female, 
2 puUi). 

Type-specimens. — No. ^ 5 “ in the collection of the Zoological Survey 
of India (Ind. Mus.), Calcutta. 

Ettzaleptus muticus, sp. nov. 

Length of body 3-5 (male), 4 (female), Ist to 4th femora 6’5, 10, 4-5, 
8, let to 4th legs 25, 50, 26, 36 mm. 

Surface of carapace, scutum and free tergites of abdomen uniformly 
and coarsely granulated, scutum with one median longitudinal shagreened 
spot ; ocular tubercle wholly smooth. Free sternites of abdomen smooth ; 
surface of 1st to 4th coxae very sparsely but coarsely granulated, edge 
of small humps of marginal rows of coxae straigbtly blunted. 1st 
article of chelicerae dorsally with 34 small teeth. Palps : femur 
ventrally sparsely toothed, patella without an apophysis, dorsally 
sparsely toothed, tibia 3 times longer than broad, ventrally and on each 
side sparsely but strongly toothed, tarsus unarmed, but in male with a 
ventral longitudinal row of very small teeth. Legs : trochanters smooth, 
femora sparsely toothed ; number of noduli on 1st to 4th femora 
0-3-0-1. 

Colour of body entirely black in male and blackish-brown in female, 
carapace in front and on each side of the black ocular tubercle with 
scattered spots and covered on these spots with white secretions. Coxae 
black, covered in their apical halves with white secretions. Chelicerae 
and area around the mouth pale ferruginous ; palps dark brown, tarsus 
only pale yellow. Legs dark brown, with black trochanters. 

Distribution. — ^Darjeeling, alt. 7000 feet (4 males, 2 females — Gravely 
leg. ; Types and cotypes). 

Type-specimens. — No. -nr in the collection of the Zoological Survey 
of India (Ind. Mus.), Calcutta. 

Zaleptanus, gen. nov. 

Ocular tubercle as long as broad, as high, unarmed, without large 
spines or thorns. Scutum of abdomen entirely unarmed. Edge of 
small humps of marginal rows of 1st to 4th coxae straightly blunted. 
Legs long and thin, 1st to 4th femora much longer than twice the length 
of body ; number of noduli on 1st to 4th femora 0-2-0-0. 

Zaleptanus gravelyi, sp. nov. 

Length of body 5 (male), 6 (female), 1st to 4th femora 13, 26, 12, 
16, 1st to 4th legs 70, 135, 60, 115 mm. 

Surface of carapace, scutum and free tergites of abdomen uniformly 
and finely granulated ; ocular tubercle entirely smooth all over. Free 
sternites of abdomen each with one row of small granules ; siuface of 
1st to 4th coxae very coarsely granulated, edge of small humps of mar- 
ginal rows of 1st to 4th coxae straightly blunted. 1st article of chelicerae 
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dorsally Bmootfa. Palps : femui ventrally d^ely toothed, patella 
toothed all over, without an apophysis, tibia 3^ times longer than broad, 
unarmed and smooth, tarsus smooth, but in male with a ventral longi- 
tudinal row of very small teeth. Legs very long and thin, femora tooth^, 
number of noduli on 1st to 4th femora 0-2-0-0. 

Colour of body dorsally and ventrally and ocular tubercle blackish- 
brown ; 1st to 4th coxae partly covered with white secretions. Oheli- 
cerae and palps uniform pale yellow ; legs uniform dark brown. 

Distribution. — ^Parambikulam, alt. 1700-3200 feet (4 males, 5 females, 
6 puUi — Gravely leg.) ; Forest Tramway mile, alt. 300 feet (3 males, 
1 female, 8 puUi — Gravely leg .) ; Kavalai, alt. 1300-3000 feet (3 males, 
4 females, 7 jniUi — Gravely leg.) ; Cochin State. 

Type-specimens. — No. ^ in the collection of the Zoological Survey 
of In(Ua (Ind. Mus.), Calcutta. 

Cervibunus Bwr. 

1912. Cervibunus, Roewer, Arch, Naturg., LXXVIII, fasc. 1, p. 61. 

1923. Cervibunus, Roewer, Weberknechfe der Erde, p. 1946. 

Key to the species of the genus Cervibunus. 

The four thorns of ocular tubercle slender; each 
forked on its tip ; 1st aHicle of chelicerae 
dorsally densely toothed (Burma) . . . . 0. maratatus. 

The four thorns of ocular tubercle short and curved, 
not forked at the tip; Isi article of chelicerae 
dorsally almost smooth (Bengal) . . , . C, ornnlus. 


Cervibunus maculatus Bwr, 

1912. Cervibunus rmculalus, Roewer, Arch, Naturg., LXXVIII, fasc. I, p, 62. 
1923. Cervibunus macukUus, Roewer, Weberknachte dcr Erde, p. 1046. 

Distribution . — ^Dawna Hills, Burma. 

* Cervibunus omatus, sp. nov. 

(Fig. 8). 

Length of body 5, 1st to 4th femora 7, 14, 6*5, 9, 1st to 4th legs 28, 
72, 26, 39 mm. 

Surface of carapace, scutum and free tCrgites of abdomen uniformly 
granulated ; ocular tubercle granulated and dorsally on each side with 
one anterior and one posterior erect and somewhat curved spine {i.e. 

nn 


Fig. S.^Cervibunus omaius, sp. nov. — (o) I-eft lateral view of ocular tubercle ; (b) two 
small humps of the marginal rows or the coxae. 

four spinoB in all). Free sternites of abdomen each with one row of 
granules ; sarfaoe of Xst to 4th coxae coarsely granulated, edge pf 
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small humps of marginal rows of coxae three-pointed. 1 st article of 
chelicerae dorsally with 2-3 small teeth. Palps : femur ventrally with 
stouter and dorsally with finer teeth, patella toothed all over, medially 
with a toothed apical apophysis ; tibia 3 times longer than broad, toothed 
all over ; tarsus unarmed and smooth. Legs : femora toothed ; number 
of noduli on 1st to 4th femora 0 3 0-0. 

Colour of body reddish-brown, carapace in front and on each side 
of the blackish-brown ocular tubercle scattered with yellow and covered 
with white secretions ; scutum with one median and two lateral yellowish 
longitudinal bands, one on each side ; these three bands partly covered 
with white secretions and the median one continued over the free tergites 
as small yellowish median spots. Free sternites of abdomen and 1st 
to 4th coxae covered with a few white secretions. Chelicerae pale 
yellow ; palps reddish-brown, but the tarsus pale yellow. Legs uniformly 
reddish-brown, but basal parts of femora and the whole trochanters 
blackish-brown. 

Distribution. — Rangamati, Chittagong, Bengal (1 female — Hodgart 
leg. ; Type). 

Typ e-s'pecimen.— '^o. - 7 ^ in the collection of the Zoological Survey 
of India (Ind. Mus.), Calcutta. 

Metazaleptus Rwr. 

1912, Metazaleptus, Roewer, Arch, Nalurg.^ LXXVIIT, fasc. 1, p. 66. 

1923. Metazaleptus, Roewer, Weberknechte der Erde, p. 1044. 

Only one species of this genus has so far been discovered. 

* Metazaleptus hirsutus (With). 

1903. Zaltplus hirsutus. With, Joum, Linn, Soc, London, Zoo!,, XXVIII, 
p. 482. 

1923. Metazaleptus hiisutus, Roewer, Weberknechte der Erde, p. 1044. 

Distribution— alt. 5000 feet (3 males, 7 females), Ghumti, 
alt. 5000 feet (1 male, 1 female — Carmichael %.), Lebong, alt. 6000-6600 
feet (1 male, 1 female — Gravely leg,), Kalimpong, alt. 4500 feet (1 
male— Gravely leg,), Darjeeling District, alt. 1(X)0 feet (1 female— Gravely 
leg,), DarjeeHng District, Bengal, 

Metaverpulus Rwr. 

1912. Metaverpulus, Roewor, Arch, Naturg,, LXXVIIl, fa43c. 1, p. 63. 

1923. Aletaverpulus, Roewer, W eberkruechte der Erde, p. 1067. 

Only one species of this genus has so far been described. 

Metaverpulus hirsutus Rwr. 

1912. Metaverpulus hirsutus, Roewer, Arch, Nalttrg,, LXXVIIl, faec. 1, p. 63. 

1923. Metaverpulus hirsutus, Roewer, Weberknechte der Erde, p. 1067. 

The two females possess a medio-apical apophysis on the patella of 
the palps, the males have none. The number of noduli on 1 st to 4 th 
femora of the legs in the puUi is 1-4-1 - 2 , but in the adults the same as 
in the type: 0-4-0-L 


H 
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Distribution — Oattaok, Orissa. In this collection lepies^ed item c 
Sitong Ridge, alt. 4700 feet {2 males, 1 female — Gravely ; PaiMk 

p^iUi), Daije^ing District. 


Hannanda Bwr. 

1910. Harmanda^ Boewer, Ahh* Ver. I/amdfbrg, XIX, faao. 4, p. 151. 
1923. Harmanda, Roewer, Weherhnpchte der Erde, p. 1067. 


Key to the species of the genus Harmanda. 


1. Humpn of frontal marginal row of Ist coxa three- 

g linted ; Bcntum with a metallic gloss (Eastern 
imalayas) 

Humps of frontal marginal row of 1st coxa straightly 
blunted ; scutum without metallic gloss 
2. Scutum with three parallel longitudinal rows of 
golden-yellow spots (Malacca) 

Scutum without such rows, at the most with one 
paler median band 

3. Legs tmiform black, only Ist to 4th trochanters 
and bases of 1st to 4th femora ferruginous 
(Sikkim) 

Logs pale and annulated dark-brown 
4. Scutum with a pale median band 

Scutum without a median band, but transversely 
mottled with small darker spots (Western 
Himalayas) 

6. Ocular tubercle entirely smooth ; tibia of palps 
unarmed (Eastern Himalayas) 

Ocular tubercle toothed aboVe; tibia of palps 
toothed (Sikkim) 


H. (teneauna, p. tM. 


H, triaerialaf p. 1#7. 


3 


H, albipunctataf p. 150. 

4 

6 


H, annulata, p. 157. 
H, Unteakif p. 150. 


H. instructa, p. 156. 


Harmanda albipimctata Rwr. 

1915 Harmanddla albipunctata, Roower, Arch. NeUurg., LXXXI, fasc. 3, 
p. 148. 

1923. Harmanda alHjjunctata, Roower, Weberknechte der Erde, p. 1068. 

Distnhution, — ^Darjeeling. 


Harmanda aenescens Rwr. 

1911. HarmandeUa albipunctata, Roewer, Arch. Natnrg., LXXVIX^ fasc. 2, 
p. 172. 

1923. Harmanda aeneacenSf Roower, WeberkfMchte der Erde^ p. 1069. 

Distribution. — Miussoorie, Western Himalayas; Glowchar, Nepal. 


* Harmanda instructa Rwr. 

1910. Harmanda instructa, Roewer, Abh. Fcr. Hamburg, XIX, fasc. 4, p. 164. 
1923. Harmanda instructa, Roewer, Weberknechie der i^rde, p. 1068. 

Distribution. — ^Kalimpong, alt. 600-4600 feet, Darjeeling District (4 
males, 3 females— Gravely %.). 

Harmanda lineata Rwr. 

1911. Parmandella aenescens, Roewer, Arch. Naturg., LXXVII, fasc. 2, p. 173. 
1923. Hasmanda lineata, Roewer, Weberknechte der Erde, p. 1050. 

Distribution. — ^Kurseong, Eastern Himalayas. Represented in this 
collection from : Pashok, alt. 2000-3500 feet (21 males, 7 femalee — 
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Gravely leg .) ; Soom, alt. 3000-3600 feet (4 males — Gravely l^.) > 
Darjeeling District. 


Harmanda annulata Rvrr. 

1911. Harmanddla annvlata, Boewer. Arch. Naturg., LXXVII, faso. 2, p. 174. 
1023. Harmanda annulata, Boewer, WeberhnteUe der Erde, p. 1069. 

Distribution. — Simla, Munduli ; Dehra Dim District ; Western 
Himalayas. 

Harmanda triseiiata Bwr. 

1023. Harmanda triseriata, Boewer, Weberknechle der Brde, p. 1000. 
Distribution. — Singapore ; Malacca. 

Carmichaeltu, gen. nov. 

Ocular tubercle as broad as long, somewhat higher than long ; un- 
armed, without large spines or thorns. Scutum of abdomen unarmed. 
Legs long and thin ; 1st to 4th femora much longer than body ; number 
of noduli on 1st to 4th femora 1-7-1-2. 


* Camdchaelttt tnaculatus, sp. nov. 


(Fig. 9). 

Male ; length of body 3, 1st to 4th femora 10, 18, 8, 12, 1st to 4th 
legs 38, 72, 35, 61 mm. 

Female : length of body 5, Ist to 4th femora 9, 18, 8, 12, 1st to 4th 
legs 35, 75, 36, 50 mm. 

Surface of carapace, scutum and free tergites of abdomen uniformly 
shagreened ; ocular tubercle as broad as long, 1^ times higher in front 
than long, unarmed, its median longitudinal furrow shagreened in the 
same manner as body. Free sternites of abdomen smooth ; surface of 
1st to 4th coxae coarsely granulated, edge of small humps of marginal 
rows of coxae bluntly rounded with a small buckle in the middle (fig. 9, h). 


m 

ot/. b. 


Fia. 9 . — Carmichathia maculatvs, gen. et sp. nov. — (a) Left lateral view of ocular tuber- 
cle ; (6) two small humps of the marginal rows of the coxae. 


Ist article of chelicerae dorsally smooth. Palps : femiir ventrally and 
medially, patella and tibia all over very densely toothed, patella without 
an apophysis, tibia 3^ times longer than broad, tarsus unarmed, but in 
male with a longitudinal row of small teeth ventrally. Legs : femora 
toothed, number of noduli on 1st to 4th femora 1-7"1>2. 

Colour of whole body black or blackish-brown, carapace in front and 
on each side of the black ocular tubercle covered all over with white 
secretions ; scutum with two parallel longitudinal rows of pale yellow 
spate, which are often thickly covered with white secretions ; these spots 
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axe especially prominent on the posterior surface of the abdomen of the 
female. Free stemites of abdomen and 1st to 4th coxae thickly covered 
with white secretions. Chelicerae ferruginous ; palps dark brown, 
tarsus pale yellow. Legs uniform blackish-brown. 

Distribution . — ^Birch Hill, alt. 6000-7000 feet, Darjeeling District 
(2 males, 2 females — Carmichael leg.', Type.s). 

Type-specimens. — ^No. in the collection of the Zoological Su^ey 

of India (Ind. Mus ), Calcutta. 


Ceratobunus Thor. 

1889. Geraiobunu8, Thorell, Ann. Mufi. Civ. Slot. Nat. Oenova, XXVII, p. 616. 
1923. Ceratobunus, Roewer, Weberknecht^ der Erde, p. 1046. 


Key to the Continental species of the genus Ceratobunus. 


1, Humps of marginal rows of 1st to 4th coxae three- 

pointed 

Humps of marginal rows of 1st to 4th coxae strai- 
ghtly blunted 

2. 2nd tibia with a broad white apical ring-spot 

2nd tibia uniformly coloured, without an apical 
white ring-spot 

3. Patella of palps with a median apophysis (Burma) 
Patella of palps without a median apophysis 

(Burma) 

4, Abdomen dorsaUy with a metallic blue-green gloss 

(Burma) 

Abdomen dorsally without a metallic gloss (Burma) 
6. 2nd tibia with a broad white apical ring-spot 
(India) 

2nd tibia uniformly coloured, without an apical 
whitish ring-spot (Himalayas) 


2 

5 

3 

4 

C. bimaculatus, p, 158* 

C. gravelyi, p. 159. 

C. T4uteu8, p. 169. 

C. annulattts, p. 159. 

C, vigilans, p. 168. 

C. cupreus, p. 168 


Ceratobunus bimaculatus Thor, 

1889. Ceratobunus bimaculatus, Thorell, Ann. Mus. Civ. 8tor. Nat. Oenova^ 
XXVII, p. 619. 

1923. Ceratobunus bimaculatus, Roewer, Weberknechte der Erde, p. 1047. 

Distribution. — Schwegu, Bhamo, Burma. 


Ceratobunus vigilans (With). 

1903. Hypsibunus vigilans. With, Journ. Linn. Soc, London, Zool., XXVIII, 
p. 476. 

1923. Ceratobunus vigilans, Roewer, Webe/rhnechte der Erde, p. 1049. 

Distributiorw-^Higan, -Bengal, India. 


Ceratobunus aureus Rwr. 

1912. Ceratobunus cupreus, Roewer, Arch. Naturg., LXXVIII, faao. 1, p. 48. 
1923. Ceratobunus cupreus, Roewer, Weberknechte der Erde, p. 1049. 

I)istribtUion.-^h.\mti, Darjeeling District. 
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* Ceratobuniit anniilatiis Thor. 

1889. Ceratobuntbs annidatua, Thorell, Ann, Mua, Oiv, 8tor, Nai, Oenova, XXVIL 

p. 616. 

1903. Cerahbunus anniUatus, With, Joum, Linn, 8oc, London, Zool,, XXVIII* 
p. 476. 

1928. Oeralobunus annulatua, Roewer, Weberknechte der Erde, p. 1047. 

Distribution, — ^Mooleyit, Pegu Mudon near Moulmein, Puddupyu, 
Burma. In this collection represented from : Qaro Hills, alt. 3600-3900 
ieet, Assam (1 male — Kemp leg ,) ; Sureil, alt. 5000 feet (3 males, 4 
females, 8 'pulli ) ; Birch Hill (2 females) ; Lebong, alt. 6000-6600 feet 
(9 'pulli ) ; :^limpong (3 pulli), Ghumti, alt. 1600-5000 feet (20 'puUi ) ; 
Boom (6 jnjilli ) ; Sitong Ridge, alt. 4700 feet (1 puUus ) ; all in Darjeeli^ 
District ; Nepal Valley (3 males, 1 female ; pulli). 

Ceratobimus gravely! Rwr. 

1912. Geratobunua gravelyi, Roewer, Arch, NcUurg,, LXXVIII, faso. 1, p. 49. 

1923. Geratobunua gravelyi, Roewer, Weberknechte der Erde, p. 1050. 

Distribution, — Sukli, Misty Hollow, Burma ; Rangamati, Chittagong, 
Bengal (1 male, 3 females— Hodgart leg,), 

Ceratobunus TJuteus Rwr. 

1912. Geratobunua T-lutcua, Roewer, Arch, Naturg., LXXVIII, faso. 1, p. 50. 

1923. Geratobunua T-luteua, Roewer, Weberknechte der Erde, p. 1050. 

Distribution, — Kawkareit, Amherst District, Burma. 


Bastia Rwr. 

1910. Ba-atia, Roewer, Ahh, Ver, Hamburg, XIX, faso. 4, p. 156. 
1923. Bastia, Roewer, Weberknechte der Erde, p. 1062. 

Only one species. 


Bastia lineata Rwr. 

1910. Baatia linccda, Roewer, Abh, Ver, Hamburg, XIX, faso. 4, p. 156. 

1923. BaMia lineata, Roewer, Weberknechte der Erde, p. 1082. 

Distribution , — Maria Basti, India. 

Subfamily Phalangiinae Sim.- 

Ajs is stated in the introductory part all the specimens of this sub- 
family are young specimens which it is not possible to determine 
generically. 

Distribution , — ^Mount Godwin -Austen (1 pullus ) ; Central Gil git 
{2 pulli) ; both in Himalayas ; Kashmir Valley, alt. 7000-9000 feet (1 
pullus). 
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THE FISH OF THE INDAWGYI LAKE AND THE STREAMS OF 
THE MYITKYINA DISTRICT (UPPER BURMA). 


By B. Pbashad, D.8o., F.R.S.E., F.A.S.B., and D. D. Mukerji, M,8c., 
Zoological Survey of India. 

(Plates VH—X.) 


Introduction. 

Tlie following report on the fishes of the Indawgyi Lake and the 
streams of the Mjdtkyina District, Upper Burma, is based on a largo 
collection made by a party of the ^ological Survey of India under the 
leadership of Dr. B. K. Chopra d>aring October to December, 1926. 
One of the species of the genus Danio, subgenus Braohydanio, out of this 
collection has already been described by Dr. S. L. ^ora,^ while the 
collection of the various species of the genus NemacJiilus is being studied 
by him and a report on it will be published separately in his revision of 
the Indian species of the genus. 

We have to record here our great indebtedness to our colleague 
Dr. B. N. Chopra for the great care he took in making the collection 
and for the excellent preservation of the matericd obtained. He also 
collected detailed information about the local names of the fish and made 
careful records of their natural colouration in the field-book. We have 
drawn largely on his notes about the physical charact^s of the lake, etc., 
and have aim to thank him for other information ungrudgingly given 
at all times. The illustrations accompanying this paper were executed 
under our supervision by Babu A. C. Chowdhury and Babu D. N. Bagchi, 
two of the t^ented artists of the Zoological Survey, and we are indebted 
to them for the excellent delineations of the species figured. 

In addition to the Indawgyi Lake the collections of fish under report 
were made from (1) several small pools and sluggish muddy streams, 
all of which are directly or indirectly connected with the lake, (2) large 
rivers or chaungs^ also directly or indirectly connected ivith the lake, 
(3) pools and streams in the Myitkyina District not connected with the 
lake, and (4) rocky and hill-streams in the same district. We give below 
the lists of species collected from these areas : — 


I. Indawgyi Lake. 


Amphipnous cuchia (Ham. Buch.). 
Clarias batrachus (Linn.). 

SUurus cocJiinchinensis Cuv. & Val. 
AnMyceps horae, sp. nov. 
Sacccbranchua fosstUs (Bloch). 
WaUago aUu (Bloch). 


Barbus chola (Ham. Buch.). 

Barbus phutunio (Ham. Buch.). 
Barbus sophore (Ham. Buch.). 
Rasbora danioonius (Ham. Buch.). 
Easbora rasbora (Ham. Buch.). 
Rohtee feae (Vincig.). 


^ Hora, S. L., See. Ini. Mue., XXX, p. 39, fig. 2 (1928). 
* Chaung is the Burmese name for a Ifig stream or river. 

I wi 1 
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Eutropiichthys vacha (Ham, Buch.). 
Callichrous pabo (Ham. Bucli.). 
Aorta aor (Ham. Buch.). 

Aoria gulio (Ham. Buch.). 

Aorta cavasius (Ham. Buch.). 

Aoria (MacronMes) dayi (Vincig.). 
Akysis variegatus subsp. variegatus^ 
nov. 

Erethistes conia (Ham. Buch.). 
LefpidocephMMhys herdmorei 
(Blyth). 

Labeo calbasu (Ham. Buch.). 

Labeo gonius (Ham. Buch.). 

Labeo rohita (Ham. Buch.). 

Catla caUa (Ham. Buch.). 

Barhus sewdli, sp. nov. 

Barbus myitkyinae, sp. nov. 

Barbus sarana caudirnargiimtus 
Bl)rth. 


Rohtee alfrediana (Cuv. & Val,). 
Rohtee belangeri (Cuv. & Val.). 
Laubuca (Laubuca) laubuca (Ham. 
Buch.). 

Notopterus notopterus (Pallas). 
Ambassis ranga (Ham. Buch.). 
Ambassis ba^is (Ham. Buch.). 
Mastacembelus armatus (Lao6p.). 
Ophicepkalus marulius Ham. Buch. 
Ophicephalus striatus Bloch. 
Ophicepkalus gachua Ham. Buch. 
Ophicephalus punctatus Bloch. 
Anabas testudineus (Bloch). 
Trichogaster fasdatus Bl. Schn. 
IndosUmus paradoxus^ gen. et sp. 
nov. 

Tetraodon ctUctUia Ham. Buch. 


II. SmaU pools and sluggish muddy streams directly or indirectly connected 

with the Indawgyi Lake. 


Amphipnous cuchia (Ham. 

Buch.). 

Glarias bairachus (Linn.). 
Lepidocephalichthys guntea (Ham. 
Buch.). 

Lepidocephalichthys berdmorei 
(Blyth). 

Barbus chola (Ham. Buch.). 

Barbus phutunio (Ham. Buch.). 
Rasbora daniconius (Ham. Buch.), 
Oudusia variegata (Day). 


Xenentodon candla (Ham. Buch.). 
Ambassis ranga (Ham. Buch.). 
Ambassis ha^is (Ham. Buch.). 
Badis badts (Ham. Buch.). 

Badis dario (Ham. Buch.). 
Ophicephalus gachua, Ham. 

Buch. 

Ophicephalus punctatus Bloch- 
Anabas testudineus (Bloch). 
Tetraodon cutcutia Ham. Buch. 


The 17 species from the small pools and sluggish streams, with the 
exception of Lepic^phalichthys guntea, Oudusia variegata, Xenentodon 
candla, Badis badis and Badis dario, were also found in the lake. 
0. variegata and X. candla probably visit the lake from time to time, 
while the two perches of the genus Badis appear to be mostly confined to 
muddy and hill streams. 


III. Large rivers and Chaungs directly or indirectly connected with the 

Indawgyi Lake. 

Monopterus aJbus (Zuiew). Arnblypharyngodon athinsonii 

Sacoobramhus fossilis (Bloch). (Blyth). ' 

Euir^ichthys vacha (Ham. Buch.). Barbus chagunio (Ham. Buch.). 
Callichrous pabo (Ham. Buch.). Barbus hexastichus Mcaell. 
Qattiohrous jnxbda (Ham. Buch,). Barbus chola (Ham, Buch.)* 
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Pseuieutropius taakree (Sykes). 
Aoria leucophasis (Blyth). 
Bagarius b^arius (Ham. Buch.). 
LcAeo rohita (Ham. Buch.). 

Labeo angra (Ham. Buch.). 

Labeo boga (Ham. Buch.). 

Otidusia variegata (Day). 
Notopterus notopterus (Pallas). 
Xenentodon candla (Ham. Buch.). 
Mastacembelics armatus (Lac^p.). 
Chaudhuria caudata Annand. 
Cirrhina mrigala (Ham. Buch.). 


Ba/rbm phvtunio (Ham. Buch.). 
Esmnm altus (Blyth). 

Rasbora daniconius (Ham. Buch.). 
Rohtee feae (Vincig.). 

Bariliu^ guttatus Day. 

Chela sladeni Day. 

Ophicephalus marvlius Ham. 

Buch. 

Ophicephalus striaius Bloch. 
Ophicephalus gachua Ham. Buch. 
Doryichthys diinckeri, sp. nov. 
Tetraodon cfutcfutia Ham. Buch. 


Of the 32 species enumerated above, Monopterus albus, CaUichrcms 
pabda, Pseudeutropius taakree, Amia leucophasis, Bagarius bagarius, 
Labeo angra, Labeo boga, Cirrhina mrigala, Amblypharyngodon atkin- 
sonii, Barbus chagunio, Barbus hexastichus, Esomus aUus, Barilius gutta- 
tus, Chela sladeni, Gudusia mriegata, Xenentodon candla, Chaudhuria 
caudata, Doryichthys dunckeri, were not found in the lake. The occurrence 
of Chaudhuria caudata, which was known so far only from the Inl6 Lake, 
S. Shan States, in this area is of special interest, but with only a single 
specimen, which we provisionally assign to this species, it would not be 
right to dilate on the discontinuous distribution of this peculiar form 
in the S. Shan States on the one hand and in Upper Burma on the other. 
The other species, with the exception of Doryichthys dunckeri, are all 
widely distr buted in the rivers of India or Burma, and do not call 
for any special remarks. The occurrence of a species of the genus 
Doryichthys in inland waters so far away from the sea and above the 
zone of tidal influence is of special interest. 


IV, Small pools and streams not connected xoith the Indawgyi Lake. 


Silurus cochinchinensis Cuv. & Val. 
Aoria cavasiys (Ham. Buch.). 
Aoria pulcher (Chaudhuri). 
Lepidocephalichthys guntea (Ham. 
Buch.). 

Lepidocephalichthys berdmorei 
(Blyth). 

Chopraia rupicola, gen. et sp. 
nov. 

Barbus hexastichus McClell. 


Barbus phatunio (Ham. Buch.). 
Barbus sophore (Ham. Buch.). 
Danio aeguipinnatus (McClell.). 
Danio {Bachydanio) rerio (Ham. 
Buch.). 

Badis badis (Ham. Buch.). 

Badis dario (Ham. Buch.). 
Ophicephalus gachua Ham. Buch. 
Parasphaerichthys ocellatus, gen, et 
sp. nov. 

Trichogaster fasdatus Bl. Schn. 


Of the 16 species from the small pools and streams not connected 
with the Indawgyi Lake, Chopraia rupicola and Parasphaerichthys 
ocellatus are both new rupicolous forms and are apparently endemic in 
the area ; the former of these was also collected from the hill-streams 
in the same district. The new genus of the family Anabantidae, which 

B 2 
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we have described as Patc^haerichthya, is of special interest. It is, as 
the name indicates, closely allied to the genus Sphaerichthys Canestrini^ 
which occurs in the Malay Peninsula and the Dutch Indies. 


V. Rochy and MUrStream of the MyUhyim Distru^. 


Aoria (Macronoides) dayi (Vincig.). 
Akysis variegatua subsp. variegaiits, 
nov. 

Glyptothorax tybercutatus^ sp^ nov. 
Olyptothorax burmanicus, sp. nov. 
BalUora brucei Gray. 

Chopraia rupicola^ gen. et sp. nov. 
Oarra lanUa (Ham. Such.). 

Barbus phiUunio (Ham. Buch.). 
Barbus burmanicus Day. 

Rasbora daniconius (Ham. Buch.). 
Basbora rasbora (Ham. Buch.). 


LepidocephalicMhys berdmorei 
(Blyth). 

Acanthoptkalmi^ pangia (Ham. 
Buch.). 

Danio aequipinnatus (McClell.). 
Danio (Brachydanio) rerio (Ham. 
Buch.). 

Danio {Brachydanio) choprae Hora. 
Ambassis ranga (Ham. Buch.). 
Badis badis (Ham. Buch.). 

Badis dario (Ham. Buch.). 
Ophicephalus gachua Ham. Buch. 


Of these 20 species the Homalopterid Chopraia rupicola has been 
referred to above and the only two forms to which attention may be drawn 
are the two new species of the genus Olyptothorax. The hill-streams of 
this district are not very rapid, and none of the fishes of these streams 
are highly specialised. 

In the following table we give a complete list of all the species which 
were found in the waters of the Myitkyina District including the Indawgyi 
Lake. In the same table we give the local Burmese names of the fish 
so far as these could be found out by Dr. Chopra and the Survey party 
by enquiry from the fishermen. 


Family Symbbakohidax. 

1. Amphipnous cucMa (Ham. Buch.) 

2. Monoj^w aXbua (Zuiew) 

Family Silvbidab. 

3. ClarioB batraokua (Linn.) 

4. Silurns cochindUnensis Cuv. So Val. 

5. Amblffcepa korae, sp. nov. 

6. Saoctiranchuajdasuis (Bloch) . . 

7. WaUago aUu (BL Schx^ 

8. ButropiiMhys vacka (Ham. Buch.) 

9. OaUiehroua pabda (Ham. Buch.) 

10. OaUickroua pabo (Ham. Buck,) 

11. PseudetUropinataakruiSyksB).. 

12. iiorta oor (Ham. Buch.) 

13. Aoria gvUo (Ham. Buch.) 

14. Aoria cavasius (Ham. Buch.) . . 

15. Aoria Uwophasia (Blyth) 

16. Aoria pvUher (Chaudhuri) 

17. Aoria {MoArorooidM) dayi (Vinoig.) 

18. Akysia variegatw salmp. varieyaiiis nov. 
19 BagaHua bagariua (Ham. Buch.) 


Local names. 
Nga-ain. 


Nga-khu. 

Taung-nga~nU‘than. 

Nga^khu or Ngto^yi. 

Nga-glaung. 

Nga-nadan. 

Nga-myin^ohpha. 

^ga-gyaung. 

Nga-zin-yaing. 

l^ga-no%ik‘iU!a. 


Nga^maun^ma. 


1 Canestrini, J., Vark. ZodL-bot, QgaeUaoh, Wkn. X, p. 707 (I860), 




1^. ] B. Pkashad & D. D. MtncxBJi : Fish cf InAawgyi Lake. 


20. OlypMhorcuB tubercukUus, sp. nov. 

21 . Qlyptothor<uc burmawicust sp. nov. 

22. ErethUitea conta (Ham. Buclu) . . 

Family Homaloptebidas. 

23. Choprmia rupkola, gen. et sp. nov. 

24. Bdlitora brua^ Gray 

Family Cobitidab. 

25. LepidocAphalicJUhya gurUea (Ham. Bueh.) . . 

26. Lepidocephdiichthys berdmorei (Blyth) 

27. Acanthopihalmus pangta (Ham. Buch.) 

Family Oypbinidab. 

28. Oarra lanUa (Ham. Buch.) 

29. Labeo ealbaau ^lam. Buch.) . . 

30. Labeo goniue (Ham. Bach.) 

31. Xro^fo roAtto (Ham. Buch.) 

32. Labeo angra (ELam, "BvlgIu) 

33. Xa 6 eo 6027/1 (Ham. Buch.) 

34. Cirrhina mrigala (Ham. Buch.) 

35. CaUa caUa (Ham. Buch.) 

36. Amblypharyngodon atkinnonii {Blyth) 

37. Barbue chagunio (Ham. Buch.) 

38. Barbus setoeUi, sp. nov. 

39. Barbus myitkyinae, sp. nov. 

40. Barbus sarana caudimarginoJtus Blyth 

41. Barbus hexaslichus McClell. 

42. Barbus ehola (Ham. Buch.) 

43. Barbus burrmnicus Day 

44. Barbus phuiunio (Ham. Buch.) 

45. Barbus sophore (Ham. Buch.) . . 

46. Esomus aUus (Blyth) 

47. lia^bora daniconius {^larn, ^uch,) 

48. Rasbora raabora (Ham. Buch.) . . 

49. RoMee cUfrediana (Cuv. & Val.) 

50. Rohtee belangeri (Cuv. & Val.) . . 

51. Bo 6 tee/ea 6 ( Vincig.) 

52. Barilius guttatvs Day 

53. Danio (iequipinn^Utis {McOMl.) 

54. Danio (Brachydanio) rerio (Ham. Buch.) . . 

55. Danio {Brachydanio) chojtrae Hora 

56. JjBAdiuca (Lavbuca) laubuca (Ham. Buch.) 

57. Chela sladeni Day 

Fair ily'CLUFEioAB. 

5S. Oudusia variegala Day 

Family Notoptebtdae. 

59. Notopterus notopterus (Pallas) . . 

Family Belonidab. 

60. Xenentodon cancila (Ham. Buch.) 

Family Percidae. 

61. Ambassis ranga (Ham. Buoh.) 

62. Ambckssxa bactdis (Ham. Buch.) 

Family Nandidab. 

63. Badis badis (Ham. Buch.) 

64. Bctdis dario (Ham. Buch.) 


Ta-nga-ngo 


. Nga-^nel pya. 

. Nga-dain, 

. Nga-myiichin, 

. Kyauh-ngadu. 

. Nga-lu» 

. Nga-gyin. 

. Nga-thine. 

. Nga-byel. 

. Nga-balon, 

. Nga-khon-^ma^mee^nee 
. Nga-gyee-gyan. 

. Rga^khon^riMU 

. Nga-khon-ma. 


Nga-khon^ma-mi^kuet 

Nga-na^gyaung. 

Nga-salam-bga, 

Nga-phe-aunq, 

Nga-hpa-mu, 

Nga-lawa, 


. . Nga^yin-bounza* 

. . Ngada-bi. 

. . Nga-phe. 

. . Nga-hpaung^ 

. . Nga-zii^zaK 
. • Nga^aiH^zat. 
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Family Mastacbmbeudae. 

65. Mastacembelua armaiua (Lao^p.) 

Family OHAUDHiJBnDAR. 

66. Chaudhuria eavdata Annand. . . 

Family Ophiobphalidae. 

Ophicephalua marvJius Ham. Bucli. 

Ophicephalus striatus Bloch 
Ophicp.phalas gachua Ham. Buch. 

Ophicephalus piinctaitis Blooli 

Family Anabantidae. 

71. Anabas testudinetis (Bloch) 

72. Trichogaster fasciaius Bl. Sckn. 

73. Parasphaerichthys oceikUuSf gen. et sp. nov. 

Family Indostomidab, nov. 

74. Indostoinm paradoxus, gen. et sp. nov. 

Family ISynonathidae. 

75. DoryicfUhys duncheri, sp. nov. . . . • 

Family Tetkaodontida k. 

76. Tetraodoa cutctUia Ham. Buch. • • • . Nga-zibu. 

For a proper understanding of the fish fauna of the lake it is necessary 
to preface our remarks with an account of the physical characteristics of 
the area. 

The Indawg)d^ Lake, the largest freshwater lake of Burma, is situated 
in the Myitkyina District in Upper Burma, between 25° 5' and 25° 20' 
North Latitude and 96° 18' and 96° 23' East Longitude at an altitude 
of about 650 feet above sea-level. It is formed by a depression hemmed 
in by low ranges of hills on its south, west, and east.^ It is somewhat 
ovoidal in shape, and in the dry season is about 16 miles long, while its 
maximum breadth, which lies in the southern area near the base, is well 
over 6 miles. During and after the rains the area of the lake is much 
more extensive owing to its water spreading over the surrounding country. 
The northern area of the lake is shallow ; the depth at the time of the 
visit of Dr. B. N. Chopra in 1926 in this region nowhere exceeded 12 feet. 
The remainder of the lake is fairly deep ; in some parts near the south 
end the depth is at least 40 feet, while according to common belief in 
places it is as much as 100 feet deep. The lake is fed by several streams, 
the most important of which, the Nanyinkhan and the Namsanda, open 
into it on the western shore near the southern and northern comers res- 
pectively. A number of small streams also flow into it on the eastern 
side, while a few of the streams along this side and a few along the southern 
shore disappear just before reaching the lake ; the waters of these 
streams probably flow into the lake by underground channels. The 
most important outlet from the lake is along the Indaw Eiver which 
arises from near the north-eastern corner. The Indaw River runs in a 
north-easterly direction >long a deep but narrow and winding channel 


1 Indawgyi literally meane ** the large Royal Lake ” (»»=lake, royal and gyij= 
large), but according to local tradition the name is derived from that of the patron saint 
Indawahingyi not god-dragon). 

* Hortz, W. A., Burma OazeUeer, Myitkyina District, p. 13 (Rangoon, 1912). 


67. 

68 . 

69. 

70. 


. . Nga-mwe-do or Nga^la-mwe. 


. . Nga-yan-dain, 
. . Nga-yan-ou» 

. . Nga-yan-piUeU 
. . Nga-yan, 


. . Nga-byema. 
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to Kamaing where it joins with the Namkawng, which river hereafter 
is known as the Mogaung Chaung, Before joining the Namkawng 
the Indaw receives a Mil-stream, the Namtein, from the Mils to the east 
of the Jade Mines. The Mogaung runs in a south-easterly to due south 
direction to open into the Irrawadi River at Hahkan not very far from 
Bhamo ; during its course the Mogaung is also fed by several hM-streams. 

For the greater part the shores of the lake, except in the rainy season, 
are more or less definitely marked. During the rainy season and for 
some time afterwards the lake, as noted above, overflows its banks and 
at this time a part of the surrounding country also forms a part of it. 
In the northern area there are no definite shores as the surrounding 
country consists of marsh land rich with submerged vegetation growing 
on it. Large masses of aquatic weeds agglutinated together are often 
found floating in this part of the lake. These masses are not solid enough 
to support any weight, and differ in this respect from the floating islands 
of the Inl6 Lake in the Southern Shan States. They, however, support 
a very rich flora and are particularly common near the mouth of the 
Indaw River. 

The bottom of the lake consists of soft blackish clay near the shores, 
while in the deeper regions there is a large amount of sand mixed 
with the clay. 

The water of the lake is mostly clear, but the large masses of micros- 
copic floating algae, which form the greater part of its planktonic life, 
give it a distinct greenish tinge. A strong breeze often blows along the 
surface of the lake in a north to south direction and the waters as a result 
are often turbid. 

The Indawgyi Lake, therefore, may be classed as a eutrophous type^ 
of lake. It is a large expanse of water with an extensive shore area 
but with more or less definite banks ; its water is of a greenish colour, 
except when it is rendered turbid by the prevailing strong breeze, with 
a rich planktonic faima and submerged aquatic vegetation mostly con- 
fined to the shallow marginal zone. The fish fauna is fairly rich, but 
the cMef characteristic is the large number of individuals of different 
species wMch are found in the lake, and several of which grow to a very 
large size. 

Withiq recent years the Zoological Survey of India has investigated 
the fauna of two other lakes, viz., the Inle Lake in the S. Shan States, 
Burma, and the Loktak Lake in Manipur, Assam. The Indawgyi Lake 
lies between these two lakes, and it is, therefore, possible to compare the 
fijsh fauna of these three areas. Before doing so, it is necessary to briefly 
compare the physical characteristics of these three lakes. All the three 
lakes are situated in open valleys surrounded by ranges of hills running 
almost due north and south. The altitudes of the lakes are different, 
the Inl6 and the Loktak lakes are situated at an altitude of about 3,000 
feet above sea-level, wMle the altitude of the Indawgyi is only 650 
feet. The Inl4 and the Loktak lakes are both rather shallow, the water 
in neither being more than 10-12 feet deep, and they are both remarkable 
for the great abundance of submerged aquatic vegetation. They are, 

^ See Hentschel, E., Grundziige der Hydrobiologie, p. 188 (Jena, 1923), and Hesse , R„ 
Tiergeographh auj Oecologischen Grundlage, p. 355 (Jena, 1924). 



168 


JUgotAb of the Indian Museum. [ VoL. XXXt, 

fartheTi comparatively smaller areas of water and the shores in neither 
of them are very definite. The Indawgyi Lake, however, is very lar^ 
and its depth in several places exceeds 40 feet. Its shores are more 
definite and the phanerogamic aquatic vegetation, which is confined to 
the tnfl.rgiTifl.1 zone, is not so abundant as in the other two lakes, while 
the greenish water of the Indawgyi Lake is not so clear as that of the 
Inl£ Lake. 

We give below a table showing the distribution of the different species 
of fish in the three lakes. 

Indawgyi Lake. Loktak Lake. Inl6 Lake. 
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Indawgyi Lake. 

Loktak Lake. 

Inl4 Lake. 

Ra^iora daniconiua (Ham. 


- 


Buoh.). 

Maabora retabora {Kam, Buch.) 

+ 

— 

— 

Microraabora rubeacena Annand. 


— 

4* 

Microraabora erythromicron 

— 

— 

4- 


RohUe feae (Vincig.) 

BoJUea alfrediana (Cuv. & Val.) 

+ 

+ 

z 

__ 

Bohtee bdangeri (Cuv. & Val.) 


+ 

— 

J^xriliua omatva Sauvage 

— 

— 

4- 

Bariliua auropurpureua 

— 

— 

4- 

Annand. 

Danio aequipinruUus (MoOlcll.) 

— 

— 

4- 

Lavbuca (Laubuea) lavbuca 

+ 

— 

— 

(Ham. Buoh.). 

Notopterua notopterua (Pall.) 

-f- 

— 

4- 

Ambaaaia ranga (Ham. Buch.) 

+ 


— 

Ambaaaia baculia (Ham. Buoh.) 

+ 

— 

— 

Mcutacembelua armatua 

+ 

— 

— 

(Lao^p.). 

Maatacembelua caudiocellaiua 

— 

— 

4* 

Blgr. 

Maatacembelua oateaii Blgr. 

— 

— 

4- 

Chaudhuria caudaia Annand. 

— 

— 

4 

Ophicephalua marvlim Ham. 


— 


Buoh. 

Ophicephalua atriatua Bloch 

-h 

— 

4 

Ophicephalua gachua Ham. 


— 

+ 

Buch. 

Ophicephalua harcourtbuileri 

— 

4- 

4 

Annand. 

Ophicephalua pwMtatua 


— 

— 

Bloch. 

Ophicephalua siamenais 

— 

— 

4 

Gunther. 

Anabaa testudineua (Bloch) 

+ 

— 

— 

Trichogaster faaciaiua Bl. 

-f- 

— 

— 

Schn. 

Indoatomua paradoxus, gen. et 

4- 

— 

— 

sp. nov. 

Telraodon catcufia Ham. 

4- 

— 

— 

Buch. 


It will bo scon from this table that the fish fauna of the Indawgyi 
Lake, consisting of 43 species, is the richest of the three lakes. In the 
Loktak Lake only 13 species were found, while the Inl6 Lake has 28. Two 
species oilly ,viz., Clarias hatrachus and Barhus sarana (mtdirnargiruUus, are 
found in all the three lakes ; a large number of species, which are foimd 
in the Indawgyi Lake, are absent in both the Lol^ak and the Inl6 lakes, 
while a few of the Indawgyi fishes are found in either of the other two 
lakes. The main characteristic of the fish fauna of the Inl4 Lake is the 
evolution of Cyprinids like Satobtm resplendens, species of the genus 
Microrasbora, the Mastacembelus-like genus Chaudhuria and several 
endemic forms which are only found in this lake. The fauna of the 
Loktak Lake is in no way peculiar, and has no endemic species. In the 
Lidawgyi Lake, the endemic element consists of two species of the 
genus Barbus, viz., B. seweUi and B. myUkyiruie, and Indostomus para- 
doxus, the oidy known species of the new family Indostomidae of the 
order Solenichthyes. The fish fauna of these three lakes consists of the 
usual Indo-Burmese genera of freshwater fish. The fishes of the Indaw* 
gyi, except for the marine relict ^ype Indostomus paradoxus, which is 
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found in the lake and probably in its connected waters, do not consist 
of any very peculiar forms. From the occurrence of only a single marine 
relict species in an inland water-basin such as the Indawg3ri Lake, and 
which at the present day is only indirectly connected with the nearest 
marine area, the Bay of Bengal, through the long and circuitous channels 
of the Irrawadi River system, it would not be right to dogmatize about 
the age of the Indawgyi Lake, but its importance cannot be ignored, 
and there can be little doubt that it points to a direct connection of the 
lake with the Bay of Bengal in a past geological age. Unfortunately 
we are so far not fully acquainted with the geology of the Myitkyina 
District, but Pilgrim^ in his map of the probable distribution of land 
and wa^r m Eocene times shows this area as forming a part of the 
Bay of Bengal, and even during Miocene times a part of it was still 
covered by the sea. Murray Stuart’s ^ geological work was confined to 
the north-eastern part of the Myitkyma District, but during his traverses 
he found tertiary rocks to the east of the Indawgyi Lake, and we are 
informed by Mr. E. L. G. Clegg of the Geological Survey of India that 
recent work in the Jade Mines area has confirmed these findings. It 
may, therefore, be assumed that in the early Tertiaries, at any rate, the 
Indawgyi area formed a part of the extension of the Bay of Bengal, 
and that Indostomus paradoxus probably represents a descendant of some 
marine type which was left in this region after it was cut off from the sea, 
and became transformed into a freshwater lake. 

In the systematic account we have often given detailed descriptions 
of the different species of fish found in the Myitkyina District. This 
was found necessary as our specimens did not agree in all details with 
the published descriptions of the species. In most cases we had to 
examine the large collections in the Indian Museum from different parts 
of India, and notes on some of the specimens from other areas are also 
included. In addition to the figures of the new forms we have also 
thought it desirable to publish figures of some of the old species of which 
no good figures were available. 


Systematic Description. 

Family SYMBRANCHIDAE. 

Amphipnoui cuchia (Ham. Buch.). 

1822. Unibranchapertura Cuchia, Hamilton Buchanan^ Fish, Ganges, pp. 16, 
363, pi. xvi, fig. 4. 

1878. Amphipnous cuchia. Day, Fish, India, p. 656, pi. clxviii, fig. J. 

1889. Amphipnous cuchia. Day, Faun. Brii. Ind., Fish, 1, p. 69, fig. 27. 

1889. Amphipiwus cuchia, Vinciguerra, Ann. Mus. Civ. i^tor. Nat, Genova (2) 
IX, p. 366. 

1918. Amphiprums cuchia, Annandale, Rec, Ind. Mus., XIV, p. 43. 

This species is represented by two specimens which, according to 
the field notes of Dr. B. N. Chopra, were “ dug out with earthworms 
from near the south end of the Indawgyi Lake ” in the Myitkyina District. 


^ Pilgrim, G. B., Journ, Asiat. JSoc, Bengal (n. s.) XIX, pi. i (1920). 

• Murray Stuart, Rec, Qecl. Surv. Ind., LIV, pp. 398-411, pi. xx (1923). We have to 
thank Mr. E. L. G. Qegg of the Qeologioal Survey of India for reference to this paper and 
other information about tiie geology of the distriot. 
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The living specimens according to Dr. Chopra were “reddish in 
oolonr with darker longitudinal bands.’’ 

The species is recognised as a fish by the Burmese but is apparently 
not commonly eaten. 


Monopterus albus (Zuiew). 

1793. Mureana alba, Zuiew, Nov. Act. JSoc. Pelropol, VII, p. 299. 

1800. Monopterus javanemis, Lac6|>^do, Hist. Nat. Poisson., II, p. 139. 

1870. Monopterus javanensis, Gunther, Cat. Fish. Brit. Mus., Vll, p. 14. 

1878. Monopterus javanensis. Day, Fish. India, p. 050, pJ. elxix, fig. 1. 

1889. Monopterus javanensis. Day, Faun. Brit. Jnd., Fish. I, p. 70, fig. 28. 
1901. Monopterus albus, Jordon & Snyder, Proc. U, B. Nat. Mus., XXIII, 
p. 838. 

1916. Monopterus albus, Weber & Beaufort, Fishes, I ndo- Austral. Archipel.^ 
Ill, pp. 413, 414, figs. 210, 211. 

1918. Monopterus albus, Annandalc, Bee. Ind. Mus., XIV, j). 42. 

1921. Monopterus albus, Horn, Bee. Ind. Mus., XXII, p. 177. 

This species is represented by a single specimen which was obtained 
from Kamaing in the Myitk 3 dna District. It is 115 mm. long. 

It is not a common species in the area round Indawgyi Lake and 
the Burmese do not apparently distinguish it from Amphijmous cuchia. 


Family SILUKIDAE'. 

Clarias batrachus (Linn.). 

1768. Bilurus batrachus, Linnaeus, Bysl. Naturae (ed. 10th), p. 305. 

1822. Macropteronotus Magur, Hamilton Buchanan, Fish. Canges, pp. 140, 374, 
pi. xxvi, fig. 46. 

1862. Clorias batrachus, Bleeker, Ail. Ichlh., II, p. 103. 

1864. Clarias niagur, Gunther, Cal. Fish. Brit. Mus., V', p. 17. 

1877. Clarias magur. Day, Fish. India, p. 485, pi. cxii, figs. 6, 5a. 

1889. Clarias magur. Day, Faun. Brit. Ind., Fisk. I, p. 115, figs. 48, 49. 

1889. Clarias magur, Vinoiguerra, Ann. Mus. Civ. Blvr. Nat. Cenora f2) IX, 
p. 191. 

1913. Clarias bairachui, Weber & Beaufort, Fishes, Indo- Austral. Arvhipel., 
II, p. 190, hg. 74. 

1918. Clarias batrachus, Aniiaiidale, Bee Ind. Mas., XIV, p. 43. 

1921. Clarias batrachus, Hora, Bee. Ind. Mus., XXll, p. 178. 

1923. Clarias batrachus, Hora, Journ. Nat. Hist. Soc. Biavi, VI (2), p. 165. 

The ground colour of the specimens is somewhat dusky rather than 
black, while there are numerous white spots scattered all over the body. 
Three sliglitly arched vertical bands of a lighter colour are present on 
the caudal fin. The pectoral spine is finely serrated along both its outer 
and inner surfaces. 

C. batrachus is fairly common in and about the marginal zones of the 
Indawgyi Lake. The largest specimen in the collection is 136 mm. 
long. 


Silunis cochinchiiiensis Cuv. & Yal. 

1889, SiluTus Coehinchinensis, Cuvier & Valenciennes, Hist. Nat. Poisson., XIV, 
p. 362. 

1860. Siluriehthys Berdmorei, Blyth, Journ. Asiat. Boc. Bengal, XXIX, p. 166. 
1877. Bilums Coehinchinensis, Day, Fish. India, p. 481. pi. cxiii, fig. 2. 

1889. Silurus coehinchinensis. Day, Faun. Brit. Ind., Fish. I, p. 120. 

The lower jaw is slightly shorter than the upper and there is a row of 
large open pores arranged in a line parallel to the margin of the lower 
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jaw. These pores, as was confirmed by an ezamination of l>ay’s sped* 
mens of the species from Aliyab, are present in this species genei^y, bat 
Day does not mention them in his description. 

The pectoral spine, though slender, is fairly strong and about half as 
long as the pectord rays. The anal fin is inserted just behind the ventral. 
The majdllaiy barbels are dusky-grey while the mandibulars axe pale 
white. 

8. cocMnchmemis is fairly common in the lake and in some of the 
streams opening into it. In the collection there are three specimens 
from the north end of the lake near Nyaungbin, and two from Sattan 
chaung r unning near and inside the Paudawmu cave about 8 miles from 
Kamaing, in the MyitiQdna District. The specimens vary from 85-120 
nun. in length. 


Amblyceps Blyth. 

Bljrth^ established the genus Amblyceps in 1858, and defined it as 
“ afi^ed to Olyra, McClelland, but the head much broader and flatter, 
with minute eyes, placed near the hind aperture of the nostrils ; two 
pairs of cirri above and below, the inner above situate between the fore 
and hind apertures of the nostrils ; pectoral and dorsal spines short and 
concealed, but comparatively robust; the second or adipose dorsal 
short and low ; and the ventrals and anal also short ; tail large and 
moderately furcate ; a band of card-hke teeth above and below, but no 
palatal band discernible in the specimens ; body subcylindrical, com- 
pressed, becoming more so to the tail.” Gunther* in reviewmg Blj^’s 
definition defined the genus as follows : 

“ Adipose fin short and low ; a short dorsal fin with a concealed pun- 
gent spine and with six soft rays ; anal fin short. Barbels eight. Teeth 
viUiform ; palate edentulous. Head covered with soft skin above ; 
eyes very small. Lateral line none ? Caudal forked ; no thoracic 
adhesive apparatus ; ventrals with six rays, inserted behind the end 
of the dorsal fin.” 

Day* followed Blyth and Gunther, and did not make any remarks 
about the presence or absence of the lateral line in the genus. In his 
Meport on the Freshwater Fish and Fisheries of India and Burma (1873) 
he, however, stated that the lateral line is absent. 

Chaudhuri,"* in view of the description of A. marginatus Gunther® and 
of his new species, A. murray-stuarti Chaudhuri, pointed out the 
necessity of modifying the definition of the genus Amblyceps. In both 
these species the caudal fin is “ square cut ” and not furcate. In A. 
murray-stuarti further “ there appear to be about thirteen loose folds of 
akin over the posterior part of the chest continued to the anterior portion 
of the abdominal region which are likely to possess some adhesive func- 
tion.” A new species of the genus from the Indawgyi Lake, which we 
associate with the name of Dr. S. L. Hora, shows several new characters. 

> Blyth, E., Proe. Asiat. Soe. Bengal, XXVU, p. 281 (1858). 

* Gunther, A., Oaf. Pith. Brit. Mat., V, p. 190. 

■ Bay, JT., Pith. India, p. 490. 

« Cheodhun, B. L., Bee. Ind. Mw., XVI, p. 273 (1919). 

* Gunther, A., In Fmtt’a To the Bnowt Of Tibet throvgh China, p. 246, pi. ii, fig. 4 
(1892). 
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It is, therefore, necessary to give an emended definition of the genus 
Ambiyeeps. It is as follows : — 

A thoracic adhesive area may be well developed, rudimentary or 
absent. The gape of the mouth may be moderate or extensive. The 
dorsal fin consists of one spine and six or seven rays. The ventral fin 
is situated immediately below or far behind the dorsal fin. The caudal 
may be forked, subtruncate or truncate. The lateral line may be present 
or absent. 


Amblyceps horae, sp. Qov. 

(Plate VII, fig. 1.) 

D. 1/7, A. 10/11, P. 1/7, V. 6. C. 38-40. 

The length of the head is contained about 6 times and the depth of 
the body about 8*7 times in the total length of the body without the 
caudal. The diameter of the eye is contained 9-2 times in the length of 



Tsxt-fjo. 1 . — AnMjfeeps horae, sp. nov. 

(a) Dorsal view of anterior portion of body of tyjKJ-specinien, X 2. 

(b) Ventral view of anterior portion of body of the same, X 2. 

the head, which is 1*6 times wider than deep. The length of the snout 
is equal to the interorbital width. The jaws are nearly equal, and the lips 
more or less fleshy. There is a row of fairly large open pores along the 
margin of the lower jew and a few scattered ones laterally along the 
cheeks. 

The dorsal fin is situated above the ventral. The pectoral, which 
originates immediately behind the gill opening, is as long as the head 
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behind the middle of the eye. The pectoral spine is slightly longer and 
stronger than that of the dorsal ; it is flattened dorso-ventrally and 
serrated along both its anterior and posterior edges. The ventral, which 
is situated midway between the gill openings and the commencement 
of the anal, is longer than the pectoral. The anal is long and moderately 
high. The caudal is longer than the head, and deeply emarginate. 
The adipose dorsal is inserted above the middle of the anal and is conti- 
nuous with the caudal fin. The vent is situated slightly posterior to the 
ventral and is provided with a distinct papilla. AU the fin rays are 
concealed in the thick skin. 

There are 8 barbels, a pair each of nasals and maxillaries and two 
pairs of mandibulars. The nasal barbels are slender and when straighten- 
ed out reach the posterior end of the preoperculum. The maxillary 
barbels are more or less damaged. The outer mandibular pair are 
longer than the inner. The lateral line is complete and distinct. 

The colour of the specimen preserved in spirit is dark brownish above 
and paler below, with minute blackish spots thickly scattered all over the 
surface. The fins are dirty white, except for the caudal which is more 
or less blackish. 

We have a single specimen of A. horae which was collected from the 
shallow parts of the Indawgyi Lake along its western shore near Loimon 
village, in the M 3 H[tk 3 dna District. 

Type-specimen. — No. F 10864/1 in the collection of the Zoological 
Survey of India {Ind. Mm.), Calcutta. 

Remarks. — A. horae is a very characteristic species and is easily dis- 
tinguished from the other species of the genus by the dorsal fin being 
situated far back, the serrated pectoral spine, and the presence of a 
distinct and complete lateral line. 

Measuremmts in millimetres. 


Total length 'without caudal . . . . . . 70*0 

Length of head .. •• •• .. 11-5 

Height of body . . • . . . . . 8-0 

Length of snout . . . • . . . . 4-0 

Diameter of eye . . . . . . • • 1*26 

Interorbital width . . • • . . . . 4-0 

Ijength of caudal peduncle .. .. .. 11-0 

Least height of caudal peduncle . . . . . . 8-0 

Length of pectoral fin . . • . . . . . 7-0 

I^ength of ventral fin . . . . . . . . 8-0 


Saccobranchnt fotnlit (Bloch). 

1794. Silurwt fossilis, Bloch, Nat. Ansi. Fische, VIII, p. 46, pi. ccolii, fig. 2. 
1822. Silurvs Singio, Hamilton Buchanan, Fiah. Qangas, pp. 147j 374, 
pi. xzxyii, fig. 46. 

1840. Saccobranchnt singio, Cuvier & Valenciennes, Hist. Nat. Poisson., XV, 
p. 400, pi. ococxMii. 

1864. Saccobranchns fossilia, Gunther, Cat. Fish, Brit. Mus., V, p. 31. 

1877. SaccobranchusjossUis, Day, Fish. India, p. 486, pi. oxiv, fig. 1. 

1889. Saccobranchvs fossUis, Day, Faun. Brit. Ind., Fish. I, p. 125, fig. 63. 
1913. Saocobranchns fossilis, Chaudhuri, Rec. Ind. Mus., VII, p. 255. 

1916. Saccobranchvs fossilis, Sundara Raj, Rec. Ind. Mus., XIT, p. 262. 

The fiah ia blackiah above and much lighter below. Aa Day^ haa 
already remarked “ in the Burmeae apecimena, aa a rule, there are two 

* Day, F., Proc. Zool. Soc. London, p. 612 (1869). 
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longitudinal yellowish-white bands ”, which, however, ate seldom 
present in Ihe Indian specimens. 

8. fossiUs does not appear to be very common in the lake. Only a 
single specimen was collected from its south end. It is 74 mm. long. 
There is also in the collection under report another specimen, 155 mm. 
long, from the Namkawng stream at Eamaing, in the Myitkyina 
District. 

Wallago attu (Bl. Schn.). 

1801. Murua attu^ Bloch & Schneider, SysL Ichth,, p. 378. 

1852. Wallago Mviferi, Bleeker, Nat. Tijdachr. Ned. Ind., Ill, p. 586. 

1862. Wallago atlu, Bleeker, Atl. IcJuh., II, p. 79. 

1864. Wallago attu, Gunther, Cat. Fish. Brit. 3fua., V, p. 36. 

1877. Wallago attu, Day, Fish, India, p. 479, pi. cxi, fig. 4. 

1889. Wallago attu. Day, Faun, Brit. Ind., Fish, I, p. 126, fig. 64. 

1889. Wallago attu, Vineiguerra, A7in. Mus. Civ. Stor. Nat. Genova (2) IX, p. 
199. 

1913. Wallago attu, Weber & Beaufort, Fishes, Indo-Austral. Archipel., II, p. 201. 
1923. Wallago attu, Hora, Journ. Nat. Hist, Soc. Siam, VI (2), p. 166. 

The eyes in the specimens before us are situated at a distance about 
3 times the diameter of the eye from the tip of the snout and not ‘‘ 2 
diameters ” as described by Day. 

W. attu is fairly common in the lake and grows to a large size ; one 
specimen from the shallower parts of the lake on the western side is 46 
cm. long. 

Eutropiichthys vaeha (Ham. Buch.). 

1822. Pimehdus Vaeha, Hamilton Buchanan, Fish. Oan ges, pp. 196, 378, 
pi. xix, fig. 64. 

1863. Eutropiichthys vaeha, Bleeker, Ned. Tijd. Dierh., p. 107. 

1864. Eutropiichthys vaeha, Gunther, Cal, Fish. Brit. Muh., V, p. 38. 

1877. Eutropiirhthys r^acha. Day, Fish. India, p. 490, pi. cxiv, fig. 6. 

1889. Eutropiichthys vaeha. Day, Faun. Brit. Ind., Fish. I, p. 128, fig. 55. 
1889. Eutropiichthys vaeha, Vineiguerra, A^in. Mu^. Civ, Stor. Nat. Genova (2) 

IX, p. 199. 




Text-wq. 2.^Eutropiichthys vaeha (Ham. Buoh.) with pointed snout from Myitkyina 

District. 

(a) Dorsal view of anterior portion of body. 

(5) Ventral view of anterior portion of lx»dy, * 
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The specimens which are assigned to E. rncha differ considerably 
from Day’s description of the species. According to Day lire diameter 
of the eye is 3^ to 3^ in the length of the head, 1 diameter from the 
end of i^e snout and 1 to apart,” but in the specimens before us the 
corresponding proportions are to 5, and 2 to 2^. The angle of 
the mouth is situated just below the posterior margin of the orbit and 
not as noted by Day, “ under the middle or hind third of the eyes.” 
The length of the barbels is somewhat variable. In specimens of moderate 
size, viz., about 200 — 300 mm. in length, the nasal barbels generally reach 
the posterior margin of the head, but in older specimens they are much 
shorter and do not extend beyond the posterior margin of the orbit. 
The maxillary barbels reach up to the middle or the end of the preoper- 
culum, while the mandibular pairs are considerably shorter. 

According to Day the pectoral spine is as long as that of the dorsal, 
but in the Indawgyi specimens, as also in several others from Day’s 
collection in the Indian Museum, the pectoral spine is much stronger 
and considerably longer than the dorsal. Day described the ventral 
fins as situated under the posterior dorsal rays,” but in all the specimens 
examined by us this fin is inserted immediately below the commencement 
of the dorsal. 

Day {op. cU.) distinguished a Burmese variety which he had originally 
designated as E. burmanicus. We have not seen this variety, but the 
specimens before us differ from Day’s description of the Burmese form 
in the barbels being much shorter and the pectoral spine not reaching 
the anal. 



Tbxt-fio. 3, — JSulropiicMhys vacha (Ham. Buoh.) with blunt snout from the Punjab. 

(а) Dorsal view of anterior portion of body. 

(б) Ventral view of anterior portion of body. 

It may also b6 noted that in addition to Day’s E. burmanicus there 
are two more or less distinct forms of E. vacha and which can be easily 
distinguished by their different facies. In the first form (fig. 2) the 
snout is very sharp and pointed and the barbels are short, while in the 
second form (fig. 3) the snout is blunt and more or less roimded and 
the barbels, though shorter than those of E. burmanicus, are considerably 
longer. The specimens from the lake have a pointed snout. 
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In the ooUectiona of the Indian Museum E. vaeha is not represented 
from different parts of India and we are, therefore, unable at present 
to define the distribution, etc., of the two forms mentioned 
above. The difference in the shape of the snout does not appear to be 
anything more than a local variation, but it is interesting to note that 
the form with a pointed snout, such as the one found in the Indawgyi 
Lake and the rivers in Upper Burma, is also represented in the Indian 
Museum collection by specimens from the Biver Beas in the Punjab. 

E. vacha is fairly common in the lake and the Indaw and Nam Ting 
rivers. It is said to inhabit the deeper parts and to grow to a weight of 
about 30 lbs. 

Four specimens of this species were collected ; one from the western 
part of the lake and three from the river waters at Chaungwa, in the 
Myitkyina District. The specimen from the lake is 325 mm. long. 

Callichroiu pabda (Ham. Buch.). 

1822. Silurus pabda, Hamilton Buchanan, Fish, Ganges, pp. 150, 374, pi. xxv, 
fig. 47. 

1839. Callichrotis vittatus, Swainson, Nat, Hist. Fish. II, p. 306, 

1864. Callichrous pabda, Gunther, CaJt. Fish. Brit. Mus., V, p. 47. 

1877. Callichrous pabda. Day, Fish. India, p. 479, pi. cxl, figs. 2, 3, 

1889. Callichrous pabda. Day, Faun. Brit, hid.. Fish. I, p. 133. 

1914. Callichrous pabda, Regan, Ann. Mag. Nat. Hist. (8) XIIT, p. 261. 

1921. CaUichrovs pabda, Hora, Bee. Ind. Mus., XXII, p. 743. 

The lower jaw is very prominent and more or less elevated at the 
symphysis. The ventral fin is inserted below the dorsal and just reaches 
the anal which is separated from the caudal by a notch. The general 
colour of the body in spirit is silvery with a golden sheen. There is a 
darker shoulder spot and many minute dark-brown spots and irregular 
blotches distributed all over the body. The maxillary barbels are dusky. 
There is a single row of large open pores widely separated from one another 
ancl lying parallel to the margin of the lower jaw. The pectoral spine 
is smooth and very sharp at the tip. 

C. pabda has so far not been recorded from Burma. In the collec- 
tion before us it is represented by tliree specimens, two from the shallower 
parts of the western area of the lake and one from Namkawng stream at 
Kamaing, in the Myitkyina District. These specimens range from 76- 
116 miii. in length. 


Callichrous palHi(Ham. Buch.). 

1822. Silurus paho, Hamilton Buchanan, Fish. Gange^t, i)p. 153, 375, pi. xxii, 
fig. 48. 

1864. Callichrous paho, Gunther, Cat. Fish. Brit. Mus., V, p. 48. 

1877. Callichrous pabo. Day, Fish. India, p. 477, pi. c«, fig. 6. 

1889. Callichrous pabo. Day, Fauri. Brit. Ind , Fish. J, p. 132. 

The diameter of the eye is 6-6J in the length of the head and about 
diameter from the tip of the snout ; the interorbital distance is 3-3^ 
diameters of the eye. The greatest width of the head equals its length 
from the tip of the snout to the angle of the mouth. The lower jaw is 
prominent and has a distinct central knob-like projection on the sym- 
physis. The width of the mouth is longer than half the length of the 
head. The maxillary baibela extend a little beyond the hind edge of the 
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orbit. The mandibular barbels are slender and about twice the diameter 
of the eye. 

The pectoral fins are slightly shorter than the head excluding the 
snout. 

Day found in Burma a variety of this fish “ clouded all over with 
fine dark spots.” This is the case with the specimens under report. 
Further, he observed that the pectoral spine is entire in Burmese speci- 
mens, but this does not seem to be generally the case, as distinct serra- 
tions are present on the pectoral spines of the specimens under report, 
as also in some specimens from Pegu in the Indian Museum from Day’s 
collection. 

No specimens of C. pabo were obtained from the lake. In the collec- 
tion before us the species is, however, represented by two specimens from 
Namkawng chaung at Kamaing, in the Myitkyina District. They are 
210 mm. long. 

Pseudeutropiiu taakree (Sykes). 

1841. Hypophthalmus Taakree^ Sykes, Trans, Zool. JSoc, Tjondon, IT, p. 369, pi. 
Ixiv, fig. 4. 

1864. Pseudeutropius longimanus, Gunther, Cat. Fish. Brit, Mus.y V, p. 60. 

1867. Butropius taakree. Bay, Proc, Zool, Soc. London, p. 664. 

1869. Pseudeutropius taakree. Bay, Proc. Zool, Soc, London, p. 617. 

1877. Pseudeutropius taakree, Bay, Fish. India, p. 47], pi. cix, fig. 4. 

1889. Pseudeutropius taakree. Bay, Faun. Brit. Ind., Fish. l, p. 138. 

1889. Pseudeutropius taakree, Vinciguerra, Ann, Mus, Civ, Stor. Nat. Genova 
(2) TX, p. 205. 

The specimens of this species from different localities appear to vary 
considerably. The samples before us from Kamaing differ from Day’s 
description mainly in their head being broader, the maxillary barbels 
shorter, the mandibulars longer and the pectoral spines shorter ; the 
dorsal as well as the pectoral spines besides being denticulated posterior- 
ly, are finely serrated anteriorly. Day obtained in Burma, as high as 
Mandalay,” specimens apparently belonging to this species but with a 
shorter pectoral spine. It is quite possible that the Burmese specimens 
of P. taakree are distinct from the Indian. 

P. taakree was not found in the Indawgyi Lake. It is common in the 
rivers and chaungs in the Myitkyina District. 

Three specimens were collected by Dr. Chopra at Kamaing. The 
largest one is 330 mm. long. 

Aoriaf aor (Ham. Buch.). 

1822. Pimelodus aor, Hamilton Buchanan, Fish. Ganges, np. 205, 379, pi. xx, 
fig. 68. 

1864. Macrones aor, Giinther, Cat. Fish, Brit. Mus., V, p. 78. 

1877. Macrones aor. Bay, Fish, India, p. 444. 

1889. Macrones aor. Bay, Faun. Brit. Ind,, Fish. I, p. 149. 

1889. Macrones aor, Vinciguerra, Ann. Mus, Civ. Star. Nat, Genova (2) IX, p. 
217. , 

It is of interest to note that the dorsal spine is serrated only in about 
I — I of the upper posterior margin. 

A. aor occurs in the Indawgyi Lake in great abundance and grows to 
a very large sise. This fish is caught in large quantities throughout 
the year and is one of the commonest edible fish in Upper Burma. 


* Jordan. 0,8.— Omera of Fishoif IV, p. 667 (1919). 
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la the collection A, aor is represented by five specimens from 
different parts of the lake ; the largest of these is 40 cm. long. 

Aoiia gulio (Ham. Buch.). 

1822, Pimelodus gulio, Hamilton Buchanan, Fi/th, Ganges, pp. 201, 379, pi. xxii, 
fig. 66. 

1864. Macrons gulio, Gunther, Cai, Fisk* Brit. Mus., V, p. 79. 

1877 Macrones gulio* Bay, Fish* India, p. 445, pi. xcix, fi?. 2. 

1889. Macrones gulio, Ba)% Faun. Brit. Ind., Fish. T, p. 151, fi^. 64. 

1889. Mcuironea gulio, Vinciguerra, Ann. Mus. Civ. Star. Nat. Genova (2) IX, 
p. 229. 

1913. Macrones gulio, Weber & Beaufort., Fishes, Indo-Ausiral. Archipel., 
II, p. 344. 

1923. Macrones gulio, Hora, Journ. Nat. Hist. Soc. Siam, VI (2), p. 171. 

1927. Aoria gulio, Mukerji, Rec. Ind. Mus., XXIX, pp. 249-251. 

The nasal barbels extend to about the middle of the orbit, the maxilla- 
ries to the middle of the ventrals, the mandibulars as far as the base of 
the pectorals and the mentals are about \ the length of the mandibulars. 
The pectoral spine is almost as long as the dorsal spine, but much stronger 
and is ridged longitudinally ; the dorsal spine is granulated. 

A. gulio is represented in the collection by a single specimen collected 
from the western part of the lake which appears to have migrated from 
the rivers through son^e stream opening into the lake. The specimen is 
300 mm. long. 

Aoria cavasius (Ham. Buch.). 

1822. Pimehdus cavasius, Hamilton Buchanan, Fish. Ganges, pp. 203, 379, pi. 
xi, fig. G7. 

1864. Macrones cavasius, Giinther, Cat. Fish. Brit. Mus., V, p. 76. 

1877. Macrones cavasius, Bay, Fish. India, p. 447, pi. r, fig. 1. 

1889. Macrones cavasius. Bay, Faun. Brit. Ind., Fish. I, p. 155. 

J9S9. Macrones cavasius, Vinciguerra, Ann. Mus. Civ. Star. Nat. Genova (2) 
TX, p. 218. 

1916. Macrones cavasius. Sundara Raj, Rec. Ind. Mus., XII, p. 264. 

The nasal barbels are shorter than the head ; the maxillary barbels in 
the majority of specimens do not extend beyond the end of the anal fin ; 
the outer mandibular barbels extend almost to the tip of the pectoral 
spine. The maxillary and the nasal barbels are blackish. The dorsal 
spine is shorter than the head excluding the snout. 

A. cavasim is common in the northern area of the Indawgyi Lake and 
in the muddy streams at Kamaing in the Myitkyina District. Two 
specimens from the lake and 4 from the muddy streams were obtained. 
They vary in length from 60-72 mm. 

Aoria leucophatis (Blyth). 

I860. Bagrus leucophasis, Blyth, Proc. Asial. Soc. Bengal. XXIX, p. 148, 

1864. Macrones leucophasis, Gunther, Cat. Fish. Brit. Mus., V, p. 78. 

1877. Macrones leucophasis. Bay, Fish. India, p. 449, pi. c, fig. 2. 

1889. Macrones leucophasis. Day, Faun. Brit. Ind,, Fish, I, p. 158. 

1889. Macrones leucophasis, Vinciguerra, Ann. Mus. Civ. Btor. Nat. Genova (2) 
IX, p. 220. 

The dorsal and the pectoral spines bear longitudinal striations. The 
axillary process which is more or less triangular is strong and granulated. 

In some specimens the maxillary barbels extend to about the base 
of the caudal fin. Only J of the distal part of the pectoral spine is 
denticulated. The adipose doirsal fin copimences behjjid the rayed 

c 2 
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dorsal at a distance equalling almost | the length of the base of the latter 
and not “ just behind ” it as noted by Day. The length of the base of 
the second dorsal in the specimens before us is at the most times the 
length of the first dorsal and not “ twice to two and a half times.” 

A. leucophasis is very common in the Indaw and the Nam Ting rivers, 
but is rarely found in the lake. 

Nineteen specimens were collected at C!haungwa, a large fishing 
village at the junction of the Indaw and the Nam Ting rivers, in the 
Myitk 3 rina District. The largest specimen is 250 mm. long. 

Aoria pulcher (Chaudhuri). 

1911. Macrones ptUcher, Chaudhuri, Bee, Ind. Mus., VI, pp. 20-22, pi. i, fig. 4, 

We have examined the type-series of A. pulcher preserved in the 
Indian Museum collection and find that the specimens under report from 
the Myitkyina District are similar to the types of the species from the 
Bhamo District. 

A. pulcher is not known to occur in the lake. Eight specimens were 
procured from small muddy streams along the Eamaing Jade Mines 
Boad, in the Myitkyina District. 

Chaudhuri’s largest specimen is 67 mm. long, while the largest one 
in the collection before us is 75 mm. in length. 

Aoria (Macronoides) dayi (Vincig.). 

1889. Miicrotm Dayi, Vinciguerra, Ann. Mus. Civ. Stor, Nat. Oenova (2) IX, 
pp. 230-235, pi. vii, fig. 3. 

1921. Macrones (Macronoides) dayi^ Hora, Hec. hid. Mus., XXII, pp. 179, 7.37. 

Hora has separated this species along with Aoria affinis (Blyth) and 
Aoria meriariiensis (Chaudhuri) into a distinct subgenus Macronoides. 
“ The fishes of this subgenus are readily distinguished by their short 
barbels which do not exceed the length of the head, by possession of 
pores on the undersurface of the head and by the fact that the mandi* 
bular pairs of barbels are placed in an almost horizontal line.*' 

We have compared our specimens with one out of Vinciguerra’s 
type-series recently presented by him to the Zoological Survey of India 
at the request of Dr, Hora. They agree in every detail with the typical 
form. 

A. {Macronoides) dayi occurs in the lake, as also in the rocky streams 
at Kamaing, in the Myitkyina District. 

In the collection there are two specimens from the rocky streams at 
Kamaing and a single one from the north end of the Indawgyi Lake. 
They vary from 39-47 mm. in length. 

Akysis variegatus subsp. variegatusi nov. 

(Plate Vlir, figs. L 2.) 

This new subspecies, for which we propose tne name variegatus, is 
closely allied to both Akysis vcmegatm Bleeker^ and Akysis pictus Gunther-* 


^ Bleeker, P. — jehtk. Arch. I7*d, Prodr. 1. Siluri,, p. 235 (1858). For a recent descrip- 
tion of the species see Weber & Beaufort, Fishes, Indo- Austral. Archipel., II, p. 372, 
fig. 150. 

*Gfinther, A,— iinn. Mag. NaL Hist. (5) XI, p. 138 (18$3). 
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reported from Java and Tenasserim respectively, but difiers from either 
species chiefly in the composition of the pectoral and the anal fins. In 
Idle pectoral fins of A. variegatus and A. pictus, there are “ 5-6 '' and “ 7 '' 
branched rays respectively, while in the specimens before us there are 8. 
Likewise, the anal fins of the two known species are composed of “ 8-9 
and “ 9 ’’ rays respectively, while in the specimens under report there are 
11. Prom Gunther’s species the new form further differs in its longer 
nasal, shorter maxillary and longer outer mandibular barbels ; its dorsal 
fin is also more anteriorly situated. In colouration and general facies 
it bears a closer resemblance to A, variegatm than to A. pieties. 

In the absence of any specimens of the two species referred to above 
for comparison, it is difficult to be definite about the specific position of 
this apparently new form, but we consider it to be a variety of A. variega- 
tus. 

This new variety is represented in the collection by three speci- 
mens, one from the shallower parts of the Indawgyi Lake along the 
southwestern shore and 2 from small rocky streams roundabout Kama- 
ing in the Myitkyina District. 

Type-spedfuen.-^l^o, F 10873/1 in the collection of the Zoological 
Survey of India {Ind, Mus.), Calcutta. 


Measurements in millimetres. 

Total length without caudal 

40*0 

230 

Length of head 



90 

6*0 

Depth of head 



60 

30 

Width of head 



110 

6-5 

Height of body 



90 

4*0 

Length of snout 



3*5 

3*0 

Diameter of eye . . 



7*5 

•5 

Intororbital width 


• • 

3*5 

2-0 

Length of caudal peduncle 


• • 

8() 

45 

Least height of caudal peduncle 

• • 

• • 

40 

20 


Bagariin bagariut (Ham. Buch.). 

1822. Pimclodtis bagarius, Hamilton Buchanan, Fish, Ganges, pp, 18G, 378, pi. 
vii, fig. C2. 

1841. Bagrus YarrelU, Sykes, Tram, Zool, Soc, London, II, p. 370, pi. Ixv, fig. 1 
1853. Bagarius Bmhauani, Bleeker, AH. Icth. II, p. 61, pi. 81, fig. 33. 

1804. Bagariti^ yarrdlii, (Uinthcr, Vat. Fish. Brit, Mv^,, V, p. 183. 

1877. Bagarhis Yarrelhi, Hay, Fish, India, p. 495, pi. cxv, fig. 3. 

1889. Bagarius yarrellii. Hay, Faun, Brit, I rid,. Fish. 1, p. 194, fig. 71. 

1889. Bagarius Yarrellii, Vinciguerra, Ann, Mus, Viv, Star , Nat, Genova (2) IX, 
p. 243. 

1912. Bagarius bagarius, Weber & Beaufort, in Maass “ Durch Zentral-Sumatra,** 

Bd. II, Ksche, p. 16. 

1913. Bagarius bagarius, Weber & Beaufort, Fishes^ Indo-Avstral, Archipel,, 

U, p 270, fig. 105. 

The mazillaiy barbels axe shorter than the head and extend as far 
back as the first quar^ of the pectoral fin. The dorsal spine is rugose 
anteriorly and almost smooth posteriorly. 

No specimens of B. bagarius were found in the Indawgyi Lake, and 
the only specimen in the collection was taken at Kamain g, in the Myit* 
Igrina District. It is 205 mm. long. 
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Glyptothorax luberculalut, sp. nov. 

(Plate VII, fig. 2.) 

D. 1/6, A. 2/8, P. 1/7, V. 1/5, C. 20. 

The head is slightly longer than broad and much broader than deep. 
Its length is contained about 3*3 times and the depth of the body nearly 
4*3 times in the total length of the body excluding the caudal. The snout 
is broadly roimded anteriorly and is longer than the postorbital part 
of the head. The eyes, which are situated in the posterior half of the 
head, are small. The interorbital width is equal to the distance be- 
tween the anterior margin of the orbit and the base of the nasal barbels. 

There are four pairs of barbels. The nasals are about IJ times as 
long as the diameter of the eye. The maxillary barbels, which are very 
much flattened at their bases, are stout and do not extend very much 
beyond the posterior end of the eye. The outer pair of mandibular 
barbels are nearly as long as the maxillary and extend to the free margin 
of the opercular flap, while the inner pair are about % of the length of the 
outer. 



Text-fig. 4. — Olyplothorax tubcrculatus, sp. nov. 

(a) Dorsal view of anterior portion of body of type-specimen, X 2J. 

(b) Ventral view of anterior portion of body of the same, X 2J. 

The upper jaw is loiter than the lower. The gape of the mouth is 
moderate and the lips, especially the upper, are fleshy. The adhesive 
apparatus on the thorax is well developed. It is considerably longer 
than broad and has an elongated slight depression in its middle (fig. 4b). 
The anus is situated midway between the bases of the ventrals and the 
anal. 

The dorsal fin is inserted above the posterior third of the pectorals ; 
its spine is very st^ng and is almost equal to the length of the head 
excluding the snout. The longest dorsal ray is shorter than the depth 
of the body and is equal to the length of the head behind the posterior 
nostrils. The pectorals are as long as the dorsal ; the spine is flat, strong 
and interiudly denticulated, and does not bear any adhesive apparatus 
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on its ventral surface. The ventrals, which originate immediately below 
the end of the base of the dorsal, are shorter than the pectorals. The 
anal, which commences below the middle of the adipose dorsal, is as 
long as the rayed dorsal. The adipose dorsal starts as a low ridge just 
behind the first dorsal and extends to about the termination of the 
anal, where it is a little better developed. The caudal is slightly shorter 
than the head. It is deeply furcate, both its lobes being almost of the 
same size. 

The median longitudinal groove on the head is shallow but fairly 
prominent and extends to the base of the occipital process which latter 
is about three times as long as wide at the base. The hiimero-cubital 
process is roughened and has an elongated osseous projection posteriorly. 
In between the occipital and the humero-cubital processes, there is a 
scapular projection above the lateral line. The skin is rough and the 
whole body is thickly covered with minute tubercles. 

The colour of the type-specimen in spirit is dark-brown variegated 
with irregular blackish patches. The fins are blackish with broad whitish 
vertical bands. The chest and the lower part of the head are dirty 
yellow. The maxillary and the mandibular barbels are annulated with 
black. 

6r. tuberculatus is represented in the collection by a single well preserved 
specimen. It is a mature female with eggs. The specimen was collected 
from Sankha, a large hill-stream, midway between Kamaing and Mogaung, 
in the Myitkyina District. 

Type-specimen, — No. F. 10876/1 in the collection of the Zoological 
Survey of India {Ind. Mus,), Calcutta. 

Remurks, — The presence of humero-cubital and scapular processes 
is not a common feature in the genus Glyptothorax, In this respect G. 
tuberculatus resembles species of the genera Erethistes and Laguvia^^ 


Measurements in 

millimetres. 


Total length without caudal 

, , . . 

30-0 

Ij^ngth of head 


9-0 

I)ei)th of head 


4-5 

Width of head 


8-0 

Height of body 


7*0 

Length of snout 


50 

Diameter of eye 


10 

Interorbital width 


2-5 

Length of caudal xjedunole 


5-5 

Least height of caudal i)ed uncle . . 


30 

Longest ray of dorsal fin 


6*0 

Length of pectoral fin . . 


6-5 

Length of ventral fin . • 


4-0 

Length of caudal fin . . 

. . 

8-0 


* Hora, S. L., Rec, Ind, Mw,, XXII, p. 730 (1921). 
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GlyiitotliorM bunnaiiicm> sp. nov. 


[Yoh. XXXI, 


(Plate VII, fig. 3.) 

D. 1/6, A. 2/9, P. 1/8, V. 1/6, C. 21. 

The dorsal profile to the origin of the dorsal fin is moderately curved 
and almost straight behind it. The ventral profile is more or less straight 
up to the insertion of the anal fin. The head is longer than broad and 
about twice as broad as deep ; its length is contained about 3'6 times 
and the depth of the body about 6*6 times in the length of the body 
without the caudal. The snout is broadly roimded anteriorly and is 
slightly longer than the postorbital part of the head. The eyes are 
small, superior, and situated in the posterior half of the head ; their 
diameter is contained 14 times in the length of the head. The inter- 
orbital width is equal to the distance between the anterior margin of the 
orbit and the openings of the posterior nostrils. 

There are four pairs of barbels. The nasals are about as long as the 
distance between their bases. The maxillary barbels are broad at their 
bases and extend to the base of the pectoral spine. The outer mandibular 
pair are half as long as the maxillary, while the inner pair are much 
Sorter. 



Text-fig, 5 . — OlyptotJtorax bumamcus^ sp. nov. 


(o) Dorsal view of anterior portion of body of type-specimen, nat. size. 


(6) Ventral view of anterior portion of body of the same, nat size. 


The upper jaw is considerably longer than the lower. The mouth is 
inferior, and the width of the gape is equal to the length of the snout. 
The teeth are minute and sharp, and are arranged in a broad patch in the 
upper jaw. In the lower jaw they are placed on a crescentio band which 
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divided in the middle by a narrow fleshy projection of the skin. The 
anterior lip is papillated, while the posterior is more or less smooth. 
The adhesive apparatus on the thorax is well-developed, more or less 
rhomboidal in shape and longer than broad and has a deep depression 
in the centre (fig. r6). The anus is situated nearer to the base of the 
anal fin than to that of the ventrals, and is provided with a papilla 
behind it. 

The dorsal fin is inserted just above the middle of the distance between 
the points of origins of the pectorals and the ventrals. The dorsal spine 
is fairly strong and is as long as the postorbital part of the head, while 
the longest dorsal ray is shorter than the depth of the body. The pec- 
torals are as long as the head from behind the opening of the posterior 
nostril. The pectoral spine is flat, strongly denticulated behind, and is 
devoid of any adhesive apparatus on its ventral surface. The ventrals 
are nearly ^ the length of the pectoral and extend beyond the anal 
opening. They are situated about in the middle of the distance between 
the first dorsal ray and the commencement of the adipose dorsal. The 
anal fin, which commences slightly behind the insertion of the adipose 
dorsal, is nearly as long as the pectorals. The adipose dorsal is 
about 4 times as long as high and its base is nearly times longer 
than that of the anal. The caudal fin is slightly longer than the 
pectorals ; it is deeply emarginate, both the lobes being equal and 
pointed. 

The colour of the type-specimen in spirit is dusky brown above witli 
many blackish spots irregidarly scattered over the body. The lower 
surface is dirty yellowish. The fins are banded. 

Only a single specimen of this new species was collected from Sankha, 
a large hill-stream, midway between Kamaing and Mogaung, in the 
Myitl^ina District. 

Type-specimen. — No. F.10877/1 in the collection of the Zoological 
Survey of India {Ind. Mus.), Calcutta. 

Remarks , — In his revision of the genus Glyptothorax, Hora^ has dis- 
cussed in detail the specific positions of the different species of the genus 
and has given a key to the Indian forms. According to this key all the 
species in which the pectoral spine and the ventral rays are not plaited 
below, and in which the longest ray of the dorsal fin is as long as or 
shorter than the depth of the body, can be grouped into two main divi- 
sions, viz. : 

“ A. Pectorals as long as or slightly longer thin length of head ; thoracic 
adhesive apparatus slightly longer than broad and provided with a de- 
ptession in its centre .... and “ B. Pectorals shorter than length of 
head ; thoracic adhesive apparatus considerably longer than broad and 
devoid of a depression in its centre.” (Italics are ours). Glyptothorax 
burmanicus is a very characteristic species and cannot be placed in 
either the first or the second division for it differs from the former in its 
shorter pectorals and from the latter in its having a deep depression in 
the centre of the thoracic adhesive apparatus. Its main distinguishing 


1 Horn. 8. L.— Ecc. Ind. Mas., XXV, pp. 8-80 (1923). 
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features are the short pectorals, i.e., shorter than length of head and a 
dee/p depression in the middle of the thoracic adhesive apparatus. 


Measurements in millimetres. 


Total length without caudal 



1040 

I^ength of head 



280 

Bopth of head 



120 

Width of head 



23-0 

Height of body 



19*0 

l^icngth of snout 



16*0 

Diameter of eye 



20 

Tnterorbital width 



60 

Length of caudal ixsdunclo 



200 

Least height of caudal peduncle . . 



8-0 

Longest ray of dorsal fin 



16*0 

Jx)ngth of jHJCtoral fin . . 



20*0 

Ijength of ventral fin . . 



14*0 

Ixmgtli of caudal fin . . 



21*5 


Erethistes conta (Ham. Buch.). 

1822. Pimeloilm conia, Hamilton Buchanan, Fifths Oangen, pp. 191, 378. 

1800. Hara fdameniosaj BJyth, Journ. Asiat, a^oc, Bengal, XXIX, p 152. 

1804. Uara conia, Gunther, Caf» Fish. BriL Mm,, V, p, 189. 

1877. Erethistes CAinta, Bay, Fish, India, p. 453, ]>J. cii, fig. 4. 

1889. Erethistes corUa, Bay, Faun. Brit. Ind., Fish. I, p. 205. 

1889. Erethistes conta, Vinciguerra, Ann. Mvs. Civ. Stor. Nat. Geneva (2) IX, 
p. 250. 

Day’s description of the pectoral spine of this species as “ rather 
shorter than the head ” is incorrect. We have very carefully measured 
specimens of E. conta from Tenasserim sent by Major Berdmore, Day’s 
specimens from Bassein in the Indian Museum collection and the 
present specimen from the Indawgyi Lake, and find that the dorso- 
ventrally flattened pectoral spine, which is denticulated internally and 
serrated externally, is slightly curved backwards and is considerably 
longer than the head or the dorsal spine. 

Further, according to Day, the “ colouration of E. conta is similar to 
that of E. hara, except that the mandibular barbels do not appear ever 
to be annulated with black and sometimes even the maxillary pair are 
destitute of colour.” But, as was stated by Hamilton Buchanan in the 
original description of the species and shown in his unpublished figure 
of Pimdodus khongta. No. 17, both the maxillary and the mandibular 
barbels of E. conta arc distinctly annulated with black. 

Only a single specimen of E. conta was collected from the south end 
of the Indawgyi Lake. It is 69 mm. long. 

Family HOMALOPTERIDAE. 

In discussing the Indian members of the family Homalopteridaei 
Hora^ recognized three genera : Homaloptera van Hasselt with Hdgia 
Vinciguerra as a synonym, Balitora Gray and Hardwicke and Bhavania^ 


^Hora, S. Jnd. Mus,, XIX, pp. 196-207 (1920). 

* Hora’s selection of the name Bhavania is rather unfortunate owing to a very similar 
name having been used by Sohmaida for a Polychaete Bhawania in N&ue WirbeUose Thiere, 
1, ii, p. 194 ( 1 861). ilie different spellings of the two names, however, allow of their beii^ 
zietaiii^ 
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Hora. The two latter of these three genera are endemic in India only, 
while Homaloptera has a wide range in the south-eastern parts of the 
Asiatic continent and in the Indo- Australian Archipelago. 

The first point to be considered is the validity of the generic name 
BalUora and ^e author or authors to whom it sho^d be assigned. Hora 
in the paper cited above assigns the genus to Gray and Hardwicke, but 
the “ Illustrations of Indian Zoology/’^ in which the name was first used 
in a scientific sense, was edited by Gray alone. It was based on the 
collections of Natural History specimens and drawings of Major-General 
Hardwicke, but was not the joint work of Gray and Hardwicke. This 
is clearly proved by Gray being cited as the editor of the work, and, 
further, by all the new species in the ‘ Directions for arranging the Plates ’ 
at the end of the work being referred to as Gray’s species ; on the plates 
only the names of the fishes are given and the authors of the various 
species are not cited. No descriptions of the plates or of the new genera 
and species illustrated were ever published by Gray, and this in many 
cases has resulted in confusion as to their author. Confining ourselves 
to the fishes under question, we find that the first confusion was started 
by Swainson in 1838.^ He published poor copies of Gray’s figures of 
BalUora brucei (misspelt Bricei by Swainson) and added the following 
short description : “ its living in mountain streams, joined to its single 
dorsal fin, small scales, and general habit, sanctions the idea that it 
enters within the confines of the family CobUidae, of which it forms the 
platyrostral or cartilagenous type.” Incomplete, inaccurate and alto- 
gether inadequate as this description is for the identification of the genus 
and Gray’s species, it may with the figures for the purpose of the Kules 
of Zoological Nomenclature, be accepted as the first description of the 
genus BalUora^ and JB, brucei^ the only species mentioned, be taken as its 
genotype. McClelland^ rightly assigned the genus and the species to 
Gray, but changed the generic name to Platycara as “for independently 
of the species being different from any of those described by Buchanan, 
and supposed by him to be the Balitora of natives, Mr. Gray’s genus is 
peculiar to mountain torrents, the beds of which are rocky rather than 
sandy ; for this reason as well as from the fact of the Balitora of Gray 
forming a new type distinguished by a flat head and other remarkable 
characters, I propose for it the generic name Platycara'' McClelland 
gave a feirly complete description of the genus, but included in it Platy- 
cara nasvta, which, as we know now, is a species of the genus Garra. 

Gunther * in including Balitora in the synonomy of the genus Homalo- 
ptera added that the generic name Balitora of Gray was ‘‘ not charac- 
terized.” Though assigning the generic name to Gray, Gunther curiously 
assigned the two Indian species of the genus to Gray and Hardwicke ; 
his references to the plate in Gray’s work are also inaccurate. Day^ 
followed Gunther in reference to the authors of the genus and the species. 


1 For dates of publication see Sherborn “ Index Animaliumy' p. Ixii. 

* Swainson, W. — Nat. HiaU Vlaaa. Fiahee, Amphibia, Reptiles in LardneFa Cabind 
Cyclopedia, I, pp. 366, 367 (London, 1838). 

* MoClelland, J. — Aaiat. Researches, XIX, pp. 245, 246, 269, 427, 428 (1839). 

* Giinthor, A. — Cat. Fish, BriL Mua,, VII, p. 340 (1868'. 

* Day, F. — Fishes of India, pp. 526, 626 (1878), and Faur^ Brit. IndL, Fishes, L 
pp. 243, 244 (1889). 
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Hora in the paper cited abeady revived the generic name BalUora, and 
assigned both the genus and its two species to Gray and Hardwicke. 

In accordance with the International Rules of Zoological Nomen- 
clature Gray’s name Balitora has no status (vide Opinion 1 (B) in connec- 
tion with the meaning of the word Indication in Art. 26a as applied to 
generic names). Swainson, however, in spite of his incomplete descrip- 
tion, may be accepted as the author of the genus Balitora^ and in view of 
Hora’s detailed description and revival of the genus, the authors of the 
genus may be designated as : Balitora Swainson emend. Hora. 


Genus Chopraia, nov. 

This new genus of the family Homalopteridae, which we associate 
with the name of Dr. B. N. Chopra, is represented by a large series of 
specimens. It may be described as follows : 

Fish of small size with the head of moderate size, broad, not greatly 
depressed ; eyes large, situated about the middle of the head and dorso- 
lateral in position ; mouth large, semicircular, provided with thick fleshy 
lips, without tubercles ; 6 barbels, 4 in front of the mouth and 2 at 
the lateral angles. Pectorals and ventrals of normal size, the former 
with a well developed fleshy peduncle ; pectorals with 14 — 16 (4 — 5/10 — 12) 
rays and ventrals with 8 (2/6) rays. Branchial openings narrow, extend- 
ing as far as the anterior margin of the pectoral fin on the ventral surface. 

Genotype. — Chopraia rupicola, sp. nov. collected from the rocky 
streams roundabout Kamaing, in the Myitkyina District. 

Remarks . — The genus differs from the other genera of the family 
in the general form, the shape of the head, the situation and better deve- 
lopment of the eyes, the branchial openings and the fins. It is very 
closely allied to Homaloptera, 


Chopraia rupicola, sp. nov. 
(Plate VIII, fig. 3.) 


D. 2/7, A. 2/6, P. 5/11, V. 2/6, C. 27-28, L. 1. 42-46, L. tr. 12. 

We have examined a large number of specimens of this species from 
various rocky streams in the Myitkyina District and can find no differ- 
ences in the specimens from Afferent streams. The largest specimen 
before us is 27 mm. long excluding the caudal fin and the species does 
not seem to grow beyond this size. 

The dorsal profile of the fish is moderately arched, the maximum 
depth being near the origin of the dorsal ; from here the outline slopes 
gradually to the eyes and then almost abruptly and rapidly to the snout. 
Behind the dorsal fin the curve is not so marked and the back appears 
almost straight. The head is almost J of the total length of the body 
excluding the caudal, and its maximum depth is about \ of its length. 
The snout is narrowly rounded and is less than ^ the length 
of the head. The eyes are large, dorso-lateral in position, slightly 
smaller than the interorbital width and are contained about 4 times 
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in the length of the head. The mouth is semi-circular, provided with 
thick fleshy lips ; the upper being better developed and partly over- 



Text-fig. 6 . — Chopraia rupicola, gon. et si>. nov. 

(a) Dorsal view of anterior portion of body of type-Ri>ecimen, x6j. 

(b) Ventral view of anterior portion of body of the same, x5l. 

(c) Pharyngeal bone with teeth. 

hanging the lower. There are no tubercles either on the lips or the area 
behind the mouth. Of the six barbels, the anterior four are arranged 
in an arc just outside the upper lip ; the other two arise at the angles 
of the semi-circular mouth. The pectoral fins arc provided with a distinct 
fleshy peduncle, and almost reach the ventrals. The ventrals are short, 
about half as long as the pectorals. The caudal fin is only slightly emar- 
ginate with the lower lobe slightly longer than the upper. The lateral 
line is distinct, deeply curved upwards above the pectoral fin, then runn- 
ing almost straight to the base of the caudal fin. 

The ground colour is light yellow, with a large number of minute dots 
of a chocolate to black colour arranged in the form of five vertical bands 
along the sides. All the fins have 1-2 vertical black bands. In some 
specimons the bands run into one another, except in the mid-dorsal line, 
where the light and the dark bands alternate. In spirit specimens the 
sides of the fish appear of a dark chocolate colour and the abdominal 
portion is whitish to yellowish. 

ListribiUion. — 0. rupicola is fairly common in the various rocky and 
hilly streams of the Mjdtkyina District. In the collection before us the 
species is represented from the following streams in the M^jdtkyina 
District : — Small rocky streams roundabout Kamaing ; Sankha, a 
large hill-stream, midway between Kamaing and Mogaung ; Sattan 
chaung, a stream flowing inside and near the Paudawmu cave about 8 
miles from Kamaing ; and small muddy streams along Kamaing Jade 
Mines Road, in the Myitkyina District. 

Type-specimen. — No. F. 10. 79/1 in the collection of the Zoological 
Survey of India (Ind. Mus.), Calcutta, from small rocky streams round- 
about Kamaing. 
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Measurements in miUmetres. 


Total length without caudal 

.. 27*0 

25 0 

26*0 

26-0 

24*0 

Height of body 

.. 6-0 

4-5 

4*5 

4-6 

4-0 

Length of head 

.. 7-0 

6-5 

6*75 

6-75 

6*5 

Height of head 

.. 3*5 

3-25 

3*6 

3*26 

325 

Width of head 

. . 4-75 

4-76 

4-76 

4-76 

4-6 

Length of snout 

. . 30 

3*0 

30 

2-76 

2-76 

Diameter of eye 

. . 1-75 

1*76 

1-76 

1-76 

L76 

Tntemrbital width 

.. 2-0 

2-0 

20 

2-0 

2-0 

Height of dorsal fin 

. . fi-25 

6-0 

5-26 

6*26 

6-0 

Len^h of pectoral fin . . 

.. 8-0 

7-0 

7-0 

7-0 

7-0 

Length of ventral fin . . 

. . 3 76 

3*25 

3*6 

3*76 

3-25 


Balitora Swaiiuon emend. Hora. 

1838. Balitora^ Swainson, Nat. Hist. Class., Fish, etc.^ T, p. 366. 

1920. Balitora, Hora, Bee. Irul. Mus., XIX, p. 196. 

In the general account of the family we have discussed in detail our 
reasons for referring the genus Balitora to Swainson and Hora rather than 
to Gray who first suggested the name for the two Indian species. 

In the collection from the Indawgyi area there is a single specimen of 
this genus which we refer to Balitora brucei Gray. 

Balitora brucei Gray. 

1832. Balitora Brucei, Gray, JUuatr. Ind. Zoology, I, pi. Ixxxviii, fig. 1. 

1920. Balitora brucei, Hora, Rec. Ind. Mus., XIX, p. 197. 

Hora described this species in detail from old specimens from Cherra- 
punji and Lower Burma, and so was unable to make any remarks on the 
natural colouration of the species. 

We have examined a fair number of fresh specimens from Tang- 
Siang stream, Cherrapunji, Assam, collected by Dr. S. L. Hora and a 
single specimen collected by Dr. B. N. Chopra from Sankha, a large hill- 
stream midway between Kamaing and Mogaung in the Myitkyina 
District. 

The species is chocolate brown along the sides becoming much lighter 
on the back. On the dorsum there are a number of circular spots of a 
brown colour on a lighter background. In some cases these circles run 
into one another and appear as bands. The fins are light brown with a 
light yellowish margin. The caudal has two vertical dark bands on a 
dusky yellow background. The ventral surface is much lighter, being 
yellowish to white in colour. The lateral line, which is very prominent, 
appears much lighter in colour than the surrounding area. 

The snout is covered by a large number of minute tubercles which 
extend on the upper surface of the head and on the operculum and 
even on the fleshy peduncles of the pectoral fins. There is also a pro- 
minent semi* circular row of such tubercles above the eye on each side. 
The tubercles are also present along the fin rays on the upper surface of 
the pectoral and ventral fins ; those on the former being better developed. 

In the specimens examined by us there are 3 imbranched rays followed 
by 8 branched ones in the ventral fins. The number of scales along the 
lateral line is very variable. In the Burmese specimen there are about 
78 scales, while in the Assamese the number does not usually exceed 7Q« 
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The only specimen of the species was, as noted above, collected from 
Sankha hilbstream. It is 36 nun. long. 

Fanuly COBITIDAB. 

Lepidoccphalichthys guntea (Ham. Buch.). 

1822, Cobitis guntea^ Hamilton Buchanan, Fish, Oavges, pp. 353, 394. 

1868. Lepidocephalif'hthys balgara. Glint her, Cat. Fish. Brit. Mus., VTI, p. 365. 

1878. Lepidorephalichthya guntea. Hay, Fish. India, p. 609, pi. civ, fig. 4. 

1889. Lepidmephalichihys guntea. Hay, Faun. Brit. Ind., Fish. I, p. 220, fig. 80. 

1889. LepidoecphalicMhys guntea, Vinciguorra, Ann. Mus. Civ. Star. Nat. Genova 

(2) IX, p. 339. 

1913. Lepidocephaliehthys guntea, Chaudhuri, Bsc. Ind. Mus., VJII, p. 247. 

1921. Lepidocephalichthys guntea, Hora, Bee.. Ind. Must., XXII, p. 196. 

The species is very scarce in the streams and pools in the district 
under report and was not found in the Tndawgyi Lake. 

Only four specimens were collected, two each from a small muddy 
stream along the Kamaing Jade Mines Road, and small rocky streams 
roundabout Kamaing, in the Myitkyina District. They are 36 mm. 
long. 

Lepidocephalichthys berdmorei (Blyth). 

I860. AcatUhopsis Berdmorei, Blyth, Proc. Asiai. Soc. Bengal, XXIX, p. 168. 

1869. Cobitis Berdmorei, Hay, Proc. Zod. Soc., London, p. 650. 

1878. Lepidocephalichthys Berdmorei, Hay, Fish. India, p. 610, pi. cliii, fig. 3. 

1889. Lepidocephalichthys berdmorei. Hay, Faun. Brit. Ind., Fish. I, p. 221. 

1889. Lepidocephalichthys Berdmorei, Vincignerra, Ann. Mus. Ctv. Stor. Nat. 

Genova (2) IX, p. 341. 

1918. Lepidocephalichthys berdmorei, Annandnle, Bee. Ind. Mus., XIV, p. 43. 

1921. Lepidocephalichthys berdmorei, Hora, Bee. Ind. Mus., XX IT, p. 196. 

This is the commonest loach in all the muddy and rocky streams and 
pools in the district under report. It occurs also in the Indawgyi Lake. 

Quite a large series of this species was collected from various streams 
and pools and a few specimens were also found in the lake. The stream 
and the lake forms are quite similar and do not differ in any particular. 
The largest specimen from the lake is 75 mm. long. 

There appears to be a marked difference in the outlines of the body 
of L. guntea and L. berdmorei. In the former species the dorsal outline 
is more or less straight, while in the latter it is distinctly convex. 

Acanthopthalmus pangia (Ham. Buch.). 

(Plate VII, fig. 4,) 

1822. Cobitis pangia, Hamilton Buchanan, Fish. Ganges, pp. 355, 394. 

1823. Acanthopthalmus javanicus, van Hasselt, Alg, Konst-en Leiterbode, II, 

p. 133 (no description). 

1868. Acanthopthalmus pangia, Gunther, Cat. Fish, Brit. Mus., VII, p. 370. 

1878. Acanthopthalmus pangia, Hay, Fish. India, p. 610, pi. civ, fig. 5. 

1889. Acanthopthalmus pangia.. Hay, Faun. Brit. Ind., Fish. I, p. 222. 

1889. Acanthopthalmus pangia, Vincignerra, Ann. Mus. Civ. JStor. NcU. Genova 

(2) IX, p. 347. 

1016. Acanthopthalmus pangia, Weber & Beaufort, Fishes, Indo-AustraLArchipel. 

Ill, p. 31. 

1921. Acanthopthalmus pangia, Hora, Beo. Ind. Mus., XXII, p. 197. 

The colour of the specimens of this species is reddish-browh above 
and whitish below. The darker area is mottled with fine dots, and there 
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are. about 20 dark brown vertical bands on the back alternating with 
lighter ones. At the base of the caudal fin there is generally a bladdsh 
vertical band ; another blackish bar runs transversely along the middle 
from the base to the tip of the caudal fin and a third slightly broader 
vertical band is present about its middle. The rays of the dorsal fin are 
all blackish but the other fins are diaphanous. 

The largest specimen before us is 35 mm. long. On opening the 
abdomen egg-masses were found in some of the specimens, which shows 
that they are adults. Hamilton Buchanan states that his original speci- 
mens from East Bengal are “ from three to four inches ” long. Accord- 
ing to Weber and Beaufort A, pangia grows to a size of “ about 80 mm.”, 
while Hora’s largest adult female from Manipxir, Assam, is 60 mm. in 
length. 

A. pangia does not occur in the Indawgyi Lake. Quite a large number 
of specimens were, however, collected from Sankha, a large hill-stream, 
in the Myitkyina District. 

Family CYPEINIDAE. 

Garra lamta (Ham. Buch.). 

1822. Cyprinus (Qarra) lamta, Hamilton Buchanan^ Fish, Ganges, pp. 343, 393. 

1921. Garra lamta, Hora, Rec, Ind, Mua,, XXII, pp. 660-662, pi. xxiv, figs. 2, 
2a. 

In a recent revision of the species of the genus Garra, Hora (op. cit,) 
observed that Garra lamia instead of having a wide range, as stated 
by a number of authors, is restricted to the eastern part of the Vindhya 
Range and the Nepal Terai. Buchanan procured some specimens from 
the Gorakhpur District, probably from the hill-streams.’’ We have to 
record here its occurrence in Upper Burma also. 

The colouration of the Burmese specimen agrees with Hora’s descrip- 
tion, except that it is slightly darker. Dr. Chopra, in the field notes, 
observes that in the living specimen “ all the fins are tipped with light 
orange red.” 

Garra lamta is represented by a single specimen about 46 mm. long, 
which was collected from Sankha hill-stream in the Myitkyina District. 

Labeo calbasu (Ham. Buch.). 

1822. Cyprinus calbasu, Hamilton Buchanan, Fisk, Ganges, pp. 297, 307, pi. 
ii, fig. 83. 

1868. Labeo calbasu, Gfinther, Cod, Fish, Brit, Mus,, VII, p. 64. 

1878. Labeo calbasu, Day, Fish, India, p. 636, pi. cxxvi, fig. 4. 

1889. Labeo calbasu. Day, Faun, Brit, Ind,, Fish, I, p. 259, fig. 93. 

1889. Labeo calbasu, Vinciguerra, Ann, Mua, Civ, JStor, Nat, Genova (2) IX, p. 
266. 

1911. Labeo calbasu, Chaudhuri, Rec, Ind, Mus,, VI, p. 23. 

1921. Lal )€0 cedbasu, Hora, Rec. Ind. Mus,, XXII, p. 182. 

The pectoral fin is almost of the same size as the ventral which does 
not reach the base of the anal ; the latter extends beyond the base of the 
caudal. 

The living specimens, according to Dr. Chopra’s field notes, had 
“ back and sides dark slate grey tinged with greenish ; scales edged with 
a darker shade of the same. Belly dirty wUtish. Lips light orange,” 
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Two specimens of L. calbasu were collected from the western parts 
of the lake ; the larger of these is 260 mm. long. 

Labeo gonios (Ham. Bach.). 

1822* Cyprinus goniua, Hamilton Buchanan, Fish. Ganges, pp. 292, 387, pi. iT, 
fig. 82. 

1842. Rohita goniua, Cuvier & Valenciennes, Hist. Nat, Poisson, XVI, p. 301. 

1809. Labeo gonius. Day, Proc. Zool. Soc, London, p. 372. 

1877. Labeo goniua. Day, Fish. India, p. 637, pi. cxxvii, fig. 1. 

1889. Labeo gonius, Day, Faun. Brit. Ind., Fish. T, p. 261. 

1889. Labeo goniua, Vincigucrra, Ann. Mua. Civ. Stor. Nat. Genoia (2) IX, p. 268. 

1913. Labeo gonius, Chaudhuri. Rec, Ind. Mtia., VI JI, p. 244. 

The interorbital width appears to vary according to the size of the 
fish. In specimens from 100 to 108 mm. long it is about twice the dia- 
meter of the eye, but in larger specimens, say 300 to 400 mm. long, it is 
nearly 2-J times. The length of the head is contained about 4 times and 
the depth of the body 3-3| times in the total length of the body without 
the caudal. The Ups, specially the upper one, are fringed. 

The dorsal fin has 3 unbranched and 15 branched rays. In full- 
grown specimens the length of the pectoral is equal to that of the head 
behind the opening of the anterior nostrils, but in yoimger specimens it 
is shorter and does not exceed the length of the head behind the snout. 

The scales are of a moderate size and arranged in 56-62 rows along 
the lateral line and 17 rows in a transverse series. Between the lateral 
Une and the base of the ventral there are 7^ scales. 

The size, number and arrangement of scales in L. gonius seem to 
be very variable in different locaUties. Both Day and Vinciguerra have 
discussed this point at some length, but the question is far from settled 
and needs a thorough investigation in reference to all the species of the 
genus. 

The Uving specimens, according to Dr. Chopra’s field notes, had 
‘‘ back and head dark green. Longitudinal stripes of the same colour 
on the sides growing fainter ventrally. About 13 rows of stripes. Belly 
white. Fins infuscate.” 

L. gonius is fairly common in the lake. Four specimens were collect- 
ed from the western parts of the lake, the largest of which is about 
350 mm. long. It probably grows to a much larger size and is one of 
the chief edible fish in the Myitkyina District. 

Labeo rohita (Ham. Buch.). 

1822. Cyprinus rohita, Hamilton Buchanan, Fiah, Gangea, pp. 301, 388, pi. 
xxxvi, fig. 86. 

1842. Labeo Dussumieri & L. fimbriatus, Cuvier & Valenciennes, Hiat. Nat. 
Poisson, XVI, pp. 360, 363. 

1868. Labeo rohita, Gunther, Cat. Fish. Brit. Mua., VII, p. 66. 

1877. Labeo rohita. Day, Fiah. India, p. 638, pi. cxxvii, fig. 4. 

1889. Labeo rohita. Day, Faun, Brit. Ind., Fiah, I, p. 262. 

The dorsal fin is situated nearer the tip of the snout than the base 
of the caudal fin. The pectoral is as long as the head behind the opening 
of the posterior nostrils. The ventral is slightly longer than the pectoraL 
The anal extends beyond the base of the cauc’al fin. 

According to Dr. Chopra’s field notes the living specimens of L. 
rohita bad the “ dorsal soiface greyish black, sides silvery greyish. 
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Five or six rows of orange red spote on the sides. Belly white. Eyes 
blackish grey encircled with bright red. Fins dark greyu^. The orange 
spots on the sides are very conspicuous.” 

L. rohita is fairly common in the lake and the rivers and is said to 
grow to a we^ht of about 26 to 30 lbs. 

Two specimens were collected, one from the lake and the other from 
the rivers flowing into it. The lake example is about 300 mm. long and 
does not difler in any way from the river form. 

Labeo angra (Ham. Buch.). 

1822. Cyprintis angra, Hamilton Buchanan, Fish. Ganges^ pp. 331, 391. 

1868. Labeo tnorala, Gunther, €(U. Fish, Brit. Mns., VII, p. 66. 

1877. Labeo anyra^ Bay, Fish. India, p. 641, pi. cxxviii, fig. 2. 

1889. Labeo angra. Bay, Faun. Brit. Ind., Fi<*h. I, p. 267. 

1889. Labeo an^a, Vinciguerra, Ann. Mus. Civ. JSltor. Nat. Genova (2) IX, p. 273. 

1913. Labeo angra, Chaudhuri, Bee. Ind. 3fus., VTII, p. 249. 

1921. Labeo angra, Hora, Rec. Ind. Mus., XXII, p. 183. 

The specimens from Myitkyina District agree with the typical Burmese 
examples of L. angra. 

Two specimens were collected from the Namkawng chaung at Kama- 
ing in the Myitkyina District, where it is very common. The specimens 
vary from 210 to 250 mm. in length. 

According to Dr. Chopra’s field notes the bottom of the stream from 
which the specimens were collected “ is partly muddy and partly sandy, 
and the water is quite clear. The flow is not rapid.” 

Labeo boga (Ham. Buch.). 

1822, Cyprinus boga, Hamilton Buchanan, Fish. Gayiges, pp. 280, 386, pi. xxviii, 
•fig. 80. 

1877. Labeo boga. Bay, Fhh. India, p. 543, X)I. cxxviii, fig. 3 & pL cxxxi, fig. 4. 

1889, Labeo boga, Bay, Faun. Brit. Ind., Fish. I, p. 269. 

1889. Labeo boga, Vinciguerra, Ann. Mus. Civ. Stor. Nat. Genova (2) IX, p. 274. 

The specimens of this species in the collection before us agree in all 
respects with the Burmese examples in the Indian Museum collection. 
There are large open pores on the snout. The scaly appendage of the 
ventral fin is long and well developed, A dark spot is present above the 
middle of the pectoral fin. 

No specimens of L. boga were collected from the lake itself, but two 
were procured from the Namkawng chmmg at Kamaing, in the M 3 dt- 
kyina District. The larger of the two is 200 mm. long. 

Cirrhina miigala (Ham. Buch.). 

1822. Cyprinus mrigaki, Hamilton Buchanan, Fish. Ganges, pp. 279, 386, pi. 
vi, fig. 79. 

1842. Cirrhina rubripinnis, Cuvier & Valenciennes, Nat. Hist. Poisson, XVI, 
p. 288, pi. ccoolviii. 

1842. Cip'him mrigcUa, Cuvier & Valenciennes, Nat. Hist, Poisson, XVI, p. 294. 

1868. Cip^hina mrigala, Gfinther, Col, Fish. Brit. Mus., VII, p. 36. 

1871. Cirrhina mrigala. Bay, Journ. Asiat. Soc. Bengal, p.l36, pi. ix, figs. 6o, 66. 

1877. Cirrhina mrigala, Bay, Fish. India, p. 647, pi. cxxix, fig. 4. 

looS* mrigala. Bay, Faun. Brit. Ind., Fish. I, p. 278. 

1889. Cirrhina mrigala, Vinciguerra, Ann. Mus. Civ. Bioir. Nat. Genova (2) IX, 

p. 261. 

1910. Cirrhina mrigala, Jenkins, Rec. Ind. Mus., V, p, 188. 

1911. Cirrhina mrigala, Chaudhuri, Rec. Ind, Mus,, p. 24. 

Small pores are psresent on the snout. The pectoral fin is nearly as 
long as the head including the snout. The ventral is as long as the pec- 
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total. A pair of rostral barbels is preseat ; they are about half thu 
width of the orbit. These barbels, which were noticed by Hamiltou 
Buchanan, are not mentioned in Day’s description of the species but are 
shown in his figure. 

C. mrigala seems to be rare in the lake itself, but is very common 
in the Indaw River and Namkawng chaung at Kamaing in the Myitkyina 
District. It is said to grow to a weight of about 20 lbs. 

One specimen 260 mm. in length was obtained from the Namkawng 
chaung. 

Gitla catla (Ham. Buch.). 

1822. Cyprintis catla, Hamilton Buchanan, Fish, Ganges, pp. 287, 318, pi. xiii, 
fig. 81. 

1844. Catlu Buchanani, Cuvier & Valenciennes, N(U, Hist, Poisson, XVII, p. 
411, pi. 516. 

1868. Caila Buchanani, Giinther, Cai, Fish. Brit. Mvs., VII, p, 14. 

1878. CcUla B^nchanani, Hay, Fish, India, p. 653, pi. cxxxiv, fig. 6. 

1889. ('alia buchanani. Hay, Faun. Brit. Ind., Fish. I, ji. 287, fig. 99. 

1889. Catla Buchanani, Vinciguerra, Ann. Mus. Civ. Btor. Nat. Oenova (2) IX, 

p. 260. 

1916. (UUla catla, Sundara Jlaj, Her. Ind. Mus., XI 1, p. 254. 

1923. Caila catla, Hora, Jonrn. Sal. Hist. Sot\ Siam, VI (2), p. 158. 

The pectoral fin does not reach the base of the ventral, nor does the 
ventral extend to the anal. All the fins are darkish. 

C. catla is a very common fish in the northern area of the lake, and 
grows to about 15 to 20 lbs. in weight. The local fishermen consider 
it to be the ‘‘ best of all the edible fishes of the lake. 

One specimen 266 mm. long was obtained from the lake. 

AmUypharyngodon atkinsonii (Blyth). 

I860. Mola Atkinsonii, Blyth, Journ, Asiat. Soc. Bengal, XXIX, p. 164, 

1878. Amblypharyngodon Atkinsonii, Hay, Fish. India, p. 556, pl. cxzziv, fig. 4. 

1889. Amblypharyngodon aikinsonh. Hay, Faun. Brit, hut.. Fish. I, p. 290. 

1889. Amblypharyngodon Atkxnsonii, Vinciguerra, Ann. Mus. Civ. Sior. Nat, 
Genova (2) IX, j). 302. 

The lower jaw has a slightly elevated, knob-like structure in the 
middle, and there is a corresponding emargination in the upper jaw for 
this projection of the lower jaw. 

The opercular bones are silvery ; dorsal, caudal and anal fins are 
tipped with black ; and generally a greyish transverse band is present 
on the sides of the body, 

A. atkinsonii was not foimd in the lake. It is represented in the 
collection by six specimens which were collected from the Namkawng 
chaung at Kamaing, in the Myitkyina District. They are all about 100 
mm. long. 

Barbus chagunio (Ham. Buch.). 

1822. Cyprinus chagunio, Hamilton Buchanan, Fish. Ganges, pp. 296, 387, 

1839. Barbus chagunio, McClelland, Asiat. Research. XIX (2), pp. 272, 341, 
pl. ix, fig. 4. 

1868. Barbus spilopholis & B. Beavani, Gunther, Cat. Fish. Brit. Mus., VII, 
p. 96. 

1878. Barbus chagunio. Hay, Fish, India, p. 559, pl. oxzxvi, fig. 1 k pl. cxl, fig. 2. 

1889. Barbus chagunio. Hay, Faun. Brit. Ind., Fish, I, p. 299. 

1913. Barbus chagunio, Hora, Rec. Ind. Mus,, VII, pp. 260, 261. 

1928. Barbus cha^nio, Hora, Journ. Asiat. Soc. Bengal, XXIll, pp, 415-417. 

As none of the published description of B. chagunio are complete we 
give beloyr a short description. Besides the two well preserv^ sped- 
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mens from Upper Burma we have examined a large series of this species 
preserved in the collections of the Indian Museum. 

D. 6/8, A. 3/6, P. 16, V. 2/8, C. 19, L. 1,4647, L. tr. 14. 

The head is considerably compressed, its width in the middle being 
equal to half its own length. The eyes are situated almost in the middle 
of the head and their diameter is about 4 times in the length of the head. 
They are situated l|-2 diameters from the tip of the snout and the inter- 
orbital distance is slightly longer than their diameter. 

The dorsal fin is inserted slightly in advance of the ventral and is 
nearer the tip of the snout than the base of the caudal. The pectoral 
is as long as the length of the bead behind the opening of the nostrils 
cr is slightly longer, and is separated from the base of the ventral by a 
distance which equals almost half its own length. The ventral is 
considerably shorter than the pectoral, and its first unbranched ray is 
very small and firmly attached to the second one. The anal fin 
originates midway between the ventrals and the base of the caudal. 
Its longest branched ray is as long as the head, excluding the snout. 
The vertical fins are scaly at their bases and the ventrals have well 
developed scaly appendants. 

The maxillary and the rostral barbels are almost equal in length ; 
only the latter are more slender. 

The colouration of the specimens in spirit is silvery glossed with gold 
and, as Day observes, the scales towards the back are “ darkest at their 
bases.” The distal portion of the dorsal fin is black. There is a blackish 
band just behind the operculum which passes from the base of the pectoral 
to the nape. 

Ihstribution. — B, chagunio has been recorded from “ Orissa, through- 
out Bengal, Assam, Bihar and the N. W. Provinces to the Pimjab,” 
but has not so far been found in “ Sind, the Deccan, Western Coast, 
Mysore, Madras or Burma.” 

This species is fairly common in the Namkawng chaung at Kamaing 
in the Myitkyina District, though only two specimens were brought back 
by Dr. Chopra. 

Remarks, — In his recent note Hora has discussed at length the Giin* 
ther-Day controversy about the specific validity of Hamilton Buchanan’s 
Cyprinus chagunio and concludes that in Hamilton Buchanan’s manus- 
cript notes the number of rays in the dorsal fin is given as D. 11 ” and 
this should be the distinguishing factor in the identity of his species B, 
chagunio. 

We have carefully examined a large series of specimens from various 
areas and prepared the skeleton of the dorsal fin of one specimen, and 
find that the number of dorsal fin rays is not 11, as stated by Hamilton 
Buchanan, but that there are 13 definite rays, of which 6 are spinous and 
8 branched. The first two spinous rays are very small and embedded 
in the skin and are, therefore, likely to be overlooked when the fi gh is not 
carefully eaEosoined, 
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Meamteme/nJts in millimetres. 


Total length without caudal 


2100 

195-0 

Length of head . . 


480 

46*0 

Height of body . . 


66-0 

60-0 

Length of snout. • 


180 

170 

Diameter of eye. . 


120 

110 

Interorbital width 


130 

130 

Length of caudal peduncle . . 


350 

350 

Least height of caudal peduncle 


24-0 

220 

Length of pectoral hn 


380 

350 

Length of ventral fin 


30*0 

29-0 


Barbus sawelli, sp. nov. 

(Plate IX, figs. 1, la, 16). 

D. 4/8, A. 3/6, P. 16, V. 9, C. 24-26, L. 1. 32-36, L. tr. 10 (6^+4^). 

The length of the head is contained feom 3*4 to 3*7 times and the 
depth of the body from 2*3 to 2*5 times in the total length of the body 
without the caudal. The diameter of the eye is contained from 3*4 to 
3*8 times in the length of the head. The snout is slightly longer than the 
diameter of the eye and is contained about 1-3 times in the interorbital 
width. 

The dorsal fin commences midway between the tip of the snout and 
the base of the caudal fin. The last dorsal spine is fairly strong and is 
denticulated in its distal posterior half. The pectorals are slightly longer 
than the ventrals and are separated from the base of the latter by a 
distance equalling ^ of their length. The ventrals are inserted just 
below the origin of the dorsal ; they do not extend to the base of the 
anal. The caudal fin is deeply emarginate. The dorsal, anal and the 
caudal fins have scales at their bases. 

The scales are large. There are 10 or 11 predorsal scales. The lateral 
line is complete. 

There are two pairs of barbels. The maxillary barbels are situated 
at the angles of the mouth and are almost equal to or slightly longer than 
the diameter of the eye. The rostrals originate midway between the 
angles of the mouth and the tip of the snout. They are nearly % of the 
length of the maxillary barbels, and for the greater part of their length 
are covered up by the fleshy labial fold. The occipital region is more or 
less flat and the snout is moderately pointed. 

In the field notes, the colour of fresh specimens was noted as “ back 
and head olivaceous green colour extending to sides. Belly and sides 
silvery white. 8 longitudinal rows of black spots, from back of the 
operculum to the base of the caudal. A large black blotch at the posterior 
end of the operculum. Orbit gold on sides, black above. An oUve 
coloured streak in front of the orange spot on the operculum. All fins 
are tipped with organge red, the coloured area in the case of caudal and 
anal being considerably more than half of the fin.” 

In the spirit specimens the upper half of the body is pinkish-blue 
in colour and the ventral half is yellowish-white. There are 8 rows 
of prominent black spots on the sides, each spot being situated at the 
free portion of the successive scales. These spots are regularly arranged 
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in longitadinal series wbioh run more or less parallel to one another 
from behind the operculum to the base of the caudal fin. There is a 
deep black band just behind the operculum from its upper angle to the 
base of the pectoral fins. An indistinct blackish blotch is alM present 
in the middle of the caudal peduncle. The dorsal and the pectoral 
fins are dusky, and the ventrals and the anal are yellowish-white. The 
outer marginal rays of the caudal are more or less blackish. 

B. sewelU is fairly common in the Indawgyi Lake, especially in the 
south-western area. It is said to grow to a moderate size, usually not 
exceeding 8-9 inches. 

Seven specimens were collected from the southern area of the lake 
and along its western shore near Lonton village and tw) from the 
northern end near Nyaungbin village, in the Myitkyina District. The 
largest example is 110 mm. long excluding the caudal. 

Type-specimen. — No. F.10910/1 in the collection of the Zoological 
Survey of India {Ind. Mm.), Calcutta. 


Measy/rements in Millimetres. 


Total length without caudal . . 

108-0 

99-0 

90-0 

Length of head 

29-0 

27-0 

24-0 

Height of body 

* . 42-5 

42-0 

36-0 

Length of snout . < 

9-0 

8-0 

7-5 

IHameter of eye . . 

80 

7-0 

7-0 

Intororbital width 

12-0 

11-0 

10-0 

Length of caudal peduncle 

22-0 

21-0 

18-0 

Least height of caudal peduncle 

21-0 

19-0 

16-0 

Length of pectoral fin 

22-0 

20-0 

18-3 

Length of ventral fin 

15-0 

14-0 

13-0 


Barbus myitkyinae, sp. nov. 

(Plate IX, figs. 2, 2a, 26.) 

D. 4/8, A. 3/6, P. 16, \?. 9, C. 26-28, L. 1. 32-34, L. tr. 9 (5i-[-3i). 

The length of the head is contained from 4*1 to 4-5 times and the 
depth of the body from 2-7 to 3*1 times in the total length of the body 
without the caudal. The diameter of the eye is almost equal to the 
length of the snout and is contained from 3*2 to 3*8 times in the length 
of the head. The length of the snout is equal to or slightly longer than 
the interorbital width. 

The dorsal fin is inserted midway between the tip of the snout and 
the base of the caudal fin and is emarginate at the bee margin. The last 
undivided dorsal ray is very strong and denticulated internally ; it is 
as long as the head up to or slightly beyond the opening of the nostrils. 
The pectorals are almost as long as the ventrals and do not extend to the 
base of the latter. The ventrals commence just below the dorsal and are 
separated firom the base of the anal by a distance equalling about half 
their own length. The anal fin is rather short. The caudal is deeply 
forked. The dorsal, the anal and the caudal are enclosed at their 
bases in scaly sheaths. 

The scales are large. There are 11 or 12 scales before the dorsal fin. 
The lateral line is complete. 
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There are two pairs of barbels. The maxillary barbels are shorter 
than the diameter of the eye, while the rostrals are about half as long. 
The interorbital portion is flat and the snout is obtusely pointed. 

In spirit specimens, the body in the upper half is greenish-black, while 
the portion below the lateral line and the opercular region are silvery. 
There is a black vertical band just behind the gill-opening. The free 
margins of the scales are bordered with minute blacl^h dots. All the 
fins are dirty whitish. 

B. myUl^inae is quite common in the Indawgyi Lake and in streams 
in the adjacent area. In the lake it is said to grow to about 4 lbs, in 
weight. 

A large series of specimens of this fish was collected hrom different 
parts of the lake. The largest example from the western area of the 
lake is 270 mm. in length excluding the caudal. 

Type-spedmm, — ^No. F. 10912/1 in the collection of the Zoological 
Survey of India {Ind. Calcutta. 

Remarks. — B. myitkyinae is characterised by the number of trans- 
verse rows of scales of which there are 5^ above the lateral line, by its 
deep and somewhat compressed body, and a comparatively small head 
and big eyes for a fish of this size. Of the known species of the genus 
Barbus from Burma it appears to be closely allied to B. oatesii Bou- 
lenger^, but the points mentioned above distinguish it without any 
difficulty. 


Measurements in millimetres. 



Total length without caudal . . 

270*0 

135*0 

127*0 

Length of head 

60*0 

32*6 

30*0 

Height of body 

85*0 

49 0 

46*0 

Length of snout 

16*0 

10*0 

9*0 

Diameter of eye . . 

15*5 

100 

9*0 

Interorbital width 

15;5 

10*0 

8*6 

I.«ngtli of caudal peduncle 

42*0 

26*0 

26*0 

Least height of caudal jieduncle 

310 

18*0 

16*0 

Length of pectoral fin 

47*0 

28*0 

26*0 

Length of ventral fin 

48*0 

28*0 

25*6 


Barbus sarana caudimarginatus Blyth. 

I860. Harbtui caudtfmrghialiui, Blyth, Journ. AaiaJt. Soc. Bengal, XXIX, p. 167. 

1018. Barbus sarana caudimarginatus, Aunandalo, Bee. Ind. Mus., XIV, p. 46, 
pi. iii, fig. 3. 

1921. Barbus sarana caudimarginatus, Hora, Itec. hid. Mus., XXII, p. 183. 

Annandale has rightly remarked that " this form is no more than a 
Burmese race of the common Indian B, sarana (Ham. Buch.) differing 
only in colouration and in possessing more variable number of lateral 
scales.” 

In B, sarana caudimarginatus there are from 28 to 30 scales along the 
lateral line, whereas in the typical B. sarana the number is generally 32 
to 34. The number of scales between the lateral line and the base of the 
ventral ffn is always 3^ to 4^ in the typical Indian form. 


* Boulenger, Q. A., — Ann. Mag. Nat. Hist, (6) XII, p. 201 (1808). 
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B. mrana caudimarginatus is fairly common in the Indawgyi Lake, 
especially in the shallow waters in the southern and western areas. It is 
said to grow to about one foot in length. 

A large number of specimens of this species were collected by Dr. 
Chopra and his party from the areas mentioned above. The largest of 
these specimens is 130 mm. long. 

Barbus hexastidius McClelland. 

1839. Barbus hexastichm, McClelland, Asiai, Besearch., XIX (2), pp. 269, 333 » 
pi. xxxix, fig. 2. 

^868. Barbus hexastichus, Gunther, Cal. FisK Brit Mus., VII, p. 129. 

1878. Barbus hexastichua. Day, Fish, India, p. 666, pi. cxxxvi, fig. 4. 

1839 Barbus hexastichus, Day, Faun. Brit. Ind., Fish, I, p. 308. 

1889. Barbus hexastichus, Vinciguerra, Ann. Mus. Civ. 8tor. Nat. Oenova (2) 
IX, p. 293. 

1913. Barbus hexastichus, Chaudhuri, Rec. Ind. Mus., VII, p. 249. 

1921. Barbus hexastichus, Hora, Rec. Ind. Mus., XXII, p. 186. 

1924. Barbus hexastichus, Hora, Rec. Ind. Mus., XXVI, p. 27. 

The maxillary barbels are longer than the rostrals and are about 
times the diameter of the eyes. The lips are well developed and more 



TxxT-Fta. 7. — Lateral view of Barbus hexastichus MoClell. from Myitkyiria 

District, X ® 

or less fleshy. The interorbital width is about twice the diameter of the 
eye in full-grown specimens. The breadth of the head is almost equal 
to its length behind the middle of the orbit. The depth of the body is 
equal to the length of the head or even slightly more. 

The dorsal fin is inserted just above the ventrals in full-grown speci- 
mens, but in younger individuals it is situated slightly in front ; it con- 
sists of 4 spines and 9 branched rays. The pectoral fin is as long as the 
head behind the opening of the nostrils or even slightly longer ; it does 
not extend up to the ventrals. 

The scales for a fish of this size are particularly large. There are 26 
scales in a longitudinal row, 6 in each transverse row and rows between 
the lateral line and the base of the ventrals. There are 9 to 10 predorsal 
scales. The caudal peduncle is nearly IJ times longer than 

The colour of the specimens in spirit is blackish in the upper of 
tile body, while the lower half is silvery white. The rostral barbels a nd 
the fins are dusky. 

According to Dr. Cbtopra’s field notes, B. hexastichus is ** very common 
in deep pools in front of the cave mouth (Paudawmu cave) and just 
the entrance. Lower half light pinkish when living. Scales in the upper 
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half dull grey with prominent patches of yellowish red ; in lower half 
silvery white edged with light pink. Lips reddish. Anal fin pinkish, 
others, especially the pelvic and the caudal, edged with pink. Eyes sky 
bluish. Grows to about 25 to 30 lbs. in weight. Much commoner in the 
rivws than in the lake.” 

In the collection there are three specimens, two large ones from 
Kamaing and a medium sized one from the Sattan chaung inside and near 
Paudawmu cave, about 8 miles from Kamaing in the Myitkyina 
District. The largest specimen is 400 mm. long. 


Barbus cbola (Ham. £uch.). 

1822. Cyprinua chola, Hamilton Buchanan, Fish» Oangea, pp. 312, 389. 

1868. Barbus chola, Gunther, Cai. Fish, Brit, Mus,, Vll, p.l43. 

1878 Barbus chola. Day, Fish, India, p. 571, pi. cxlii, fig. 4. 

1889. Barbus chola. Day, Faun, Brit, Ind., Fish, 1, p. 317. 

1889. Barbus chola, Vinciguerra, Ann, Mus, Civ, Star, Nat, Qenova (2) IX, p. 

294. 

1907. Barbus chola, Annandale, Rec, Ind, Mus,, I, p. 41. 

1911. Barbus chola, Chaudhuri, Rec, Ind, Mus,, VI, p. 15. 

1913. Barbus chola, Chaudhuri, Rec, Ind, Mus,, VllI, p. 249. 

The deep black precaudal spot and the black mark behind the gill- 
opening, which were considered by Day to be characteristics of individuals 
of the species from Bengal and Assam only, are present in all the speci- 
mens before us. In specimens of moderate size there is generally a 
narrow blackish band across the middle of the dorsal fin, but in the 
younger specimens it is represented by only a black blotch in the 
anterior part of the fin. There are 26-26 scales in a longitudinal row. 

B, chola occurs in the lake in very large numbers and appears to be 
the commonest of all the lake-dwelling species of the genus Barbus, 

A large series of specimens of the species were collected by Dr. Chopra 
and his party from different parts of the lake and various streams in that 
part of the country. 


Barbas burmamcus Day. 

1878. Barbus burmanicus. Day, Fish, India, p. 572, pi. cxli, fig. 4. 

1889. Barbus burmanicus. Day, Faun, Brit, Ind., Fish, 1, p. 318. 

1889., Barbus burmanicus, Vinciguerra, Ann, Mus, Civ, Btor, Nat, Qenova (2) 
IX, p. 295. 

Only a single yoimg specimen of B. burmanicus was obtained from a 
shallow and sluggish hill-stream at Hopin, in the Myitkyina District. 
It is 40 mm. long. 


Barbus idiutunio (Ham. Buch.). 

1822. Cyprinus phuXunio, Hamilton Buchanan, Fish, Ganges, pp. 319, 390. 

1868. Barbus phuiunio, Gunther, CaX, Fish, Brit, Mus,, VII, p. 154. 

1869. Barbus phuiunio. Day, Froc, Zool, Boc, London, p. 375. 

1878. Barbus phuiunio, Day, Fish, India, p. 578, pi. c^dv, fig. 4. 

1889. Barbus phuiunio. Day, Faun, Brit, Ind,, Fish, I, p. 327. 

1912. Barbus phuiunio, SeweU & Chaudhuri, Ind, Fish of Frov, UtU, etc,, p. 15, 
fig. 8. 

1921. Barbus phuiunio, Hora, Bee, Ind, Mus,, XXII, p. 186. 

The species occurs in great abmdanoe in the lake and in various 
anriAll muddy ahd rod^ streams in the M^tkyina District. 
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A large series of B. jihulunio was collected from difEerent parts of the 
lake and from various streams in the Myitkyina District. The avera^ 
length of the specimens is about 30 mm. 

Barbas sophore (Ham. Buch.). 

1822. Gyprinus sophore^ Hamilton Buchanan, Fish. Ganges, pp. 310, 389, pi. 
xix, fig. 86. 

1839. Gyprinus sophore, McClelland, Asial. Research., XIX (2), pp. 285, 382. 
1842. Gyprinus sophore, Cuvier & Valenciennes, Hist. NcU. Poisson, XVI, p. 
388. 

1844. Leuciscus stigma, id., ibid., XVII, p. 93, pi. cocclxxxix. 

1844. Levciscns Duvaucelii, id., ibid., XVII, p. 96, pi. ccocxci. 

1844. Leuciscns sulphureus, id., ibid., XVII, p. 96. 

1849. Systomus sophore, Jordon, Mcldr. Journ. Lit. Rc., XV, p. 316. 

1867. Pnntivs modestus, Kner, Novara Fische., p. .348, pi. xv, fig. 3, 

1868. Puntius stigma. Day, Proc. Zool. Soc. London, p. 198. 

1868. Barbus sophore, Gunther, Gat. Fish. Brit. Mus., VIT, p. 162. 

1869. Barbus {Puntius) stigma. Day, Proc. Zool. 8oc. London, p. 376. 

1878. Barbus stigma. Day, Fish. India, p. 579, y)l. cxli, fig. 5. 

1889. Barbus stigma. Day, Faun. Brit. Ind., Fish. I, p. 329. 

1889. Barbus stigma, Vinciguerra, Ann. Mus. Giv. Slot, Nat. Genova (2) IX, p. 

300. 

1911. Barbus stigma, Chaudhuri, Rec. Ind. Mus., VI, p. 16. 

1916. Barbus sophore, Chaudhuri, Mem. Ind. Mus., V. p. 436. 

1916. Barbus sophore, Sundara Raj, Rec. Ind. Mus., XII, p. 266. 

The characteristic black caudal spot, as also the dark mark across the 
base of the middle of the dorsal fin, are present in all the specimens ; 
but the coloured lateral band is often absent. Barbels are absent. 

Ten specimens of B. sophore were obtained from the shallower parts 
of the lake along the western shore, and one from a small muddy stream 
along the Eamaing Jade Mines Road at Kamaing in the Myitkyina 
District. The largest of these specimens is 39 mm. long. 

Esomus^ altus (Blyth). 

I860. Nuria alia, Blyth, Journ. Asiat. Soc. Bengal, XXIX, p. 162. 

1868. Nuria aUa, Giinther, Gat. Fish. Brit. Mus., VII, p. 201. 

1869. Nuria alta. Day, Proc. Zool. Soc. London, p. 668. 

1878. Nuria danrica var. alia. Day, Fish, India, p. 683, pi. cxlv, fig. 8. 

1886. Nuria danrica, Vinciguerra, Ann. Mm. Giv. Star. Nai. Genova (2) 11, p. 

301. 

1889. Nuria danrica var. alta. Day, Faun. Brit. Ind., Fish. I, p. 334, fig. 106. 

1889. Nuria danrica, Vinciguerra, Ann. Mils. Giv. Stor. Nat. Genova (2) IX, p. 
301. 

1910. Nicria danrica var. aUa, Jenkinn, Rec. Ind. Mus., V, p. 138. 

1923. Esomus aUus, Ahl, MiU. Zool. Mus. Berlin, XI, p. 39. 

1928. Esomus aU*i% Hora & Mukcrji, Rec>. Ind. Mils,, XXX, p. 42, figs, la, 16, 

Ic. 

In the recent revision of the genus Esomus by Hora and Mukerji 
this species was dealt with in detail. It is a strictly Burmese species and 
has so far been reported from Tenasserim, Rangoon, Moulmein, Pegu, 
Prome and Mandalay. 

Two specimens of E, aUus were collected from Chaungwa in the 
Myitkyina District : their average length is 70 mm. ‘ 


i Attention m»y be drawn here to Jordan {Classifieaitim of Fishes, III, (2), p. 144* 
1923) who, on the anthori^ of Nichols, considers Pogonocharase Began {Atm. Mag, Nat, 
HieLt (7) ilX , p. 261, 1907) to be only a sjiiionym of Esomus Swainson. 
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Ratbora daniconiut (Ham. Buch.). 

1822. Cyprinus danicoaiua & anjana, Hamilton Buohanan, Fish, Ganges, pp. 
327, 329, 391, pi. xv, fig. 89. 

1864. Basbora dandia, Bleeker, Cyp, da Cobit. Ceylon, p, 18, pi. i, fig. 3. 

1868. Basbora daniconius, Gunther, Cat. Fish. Brit. Mus., VU, p. 194. 

1878. Bashora daniconius. Day, Fish. India, p. 584, pi. cxlvi, fig. 2. 

1889. Basbora daniconius. Day, Faun. Brit. Ind., Fish. I, p. 336. 

1910. Ba/dxara daniconius, Jenkins, Bee. Ind. Mus., V, p. 138. 

1911. Basbora daniconius, Ohaudhuri, Rec. Ind.. Mus., VI, p. 18. 

1919. Basbora daniconius, Annandale, Rec. Ind. Mus., XYI, p. 125. 

1921. Rasbora daniconius, Hora, Rec. Ind. Mus., XXI T, p. 743. 

The number of predorsal scales is variable. In specimens from the 
Indawgyi Lake and some parts of Assam and Burma there are 12 rows in 
front of the dorsal fin, while in individuals from other parts of the same 
areas there are 14 rows. We can, however, find no other differences to 
separate the two forms. 

22. daniconius is common all over the lake and in the adjoining streams. 
A very large series was collected from different parts of the lake and 
from the various muddy and rocky streams and pools in the M 5 dtkyina 
District. The average length of the specimens is 40 mm. 

Rasbora rasbora (Ham. Buch.). 

1822. Cyprinus rasbora, Hamilton Buchanan, Fish. Ganges, pp. 329, 391, pi. ii, 
fig. 9. 

1868. Basbora Buchanani, Gunther, Cat. Fish, Brit. Mus., VII, p. 196. 

1878. Rasbora Buchanani, Day, Fish. India, p. 584, pi. cxlv, fig. 10. 

1889. Rasbora buchanani, Day, Faun. Brit. Ind., Fish. I, p. 337, fig. 107. 

1913. Rasbora rasbora, Chaudburi, Rec. Ind. Mus., Vlll, p. 252. 

1916. Basbora rasbora, Sundara liaj, Rec. ind. Mus., Xll, p. 259. 

1921. Rasbora rasbora, Hora, Rec, Ind. Mus., XXll, pp. i87, 744. 

1923. Rasbora rasbora, Hora, Journ. Nat. Hist. Soc. iSiam, VI (2), p. 162. 

The caudal fin is distinctly tipped with black as is the case with all 
Burmese examples. 

R. rasbora is more or less common in the lake, as also in the pools 
and streams roundabout, but it appears to be less common than R. 
daniconius. 

Four specimens were obtained from the western area of the lake and 
three from the streams at Kamaing in the Myitkyina District. The 
largest specimen before us measures 80 mm. in length. 

Rohtee alfrediana (Cuv. & Val.). 

1844. Ltwiscus Duvaucelii, Cuvier & Valenciennes, Hist. Nat. Poisson, XVII, 
p. 77, (wee p. 95). 

1844. Leuciacus Aljredianus, Cuvier & Valenciennes, Hist. Nat. Poisson, XVII, 
p. 78, pi. OCOO LXXXVllI. 

I860. Osteobrama colis, Blyth, Journ. Asiat. iifoc. Bengal, XXIX, p. 158. 

1868. Osteobrama Alfrediana, Gunther, Cat. Fish. Brit. Mus., VII, p, 324. 

1878. RoiUee cotio var. Alfrediana (in part), Day, Fish. India, p. 587, pi. cxlvii, 
fig. 2. 

1889. Rohtee cotio var. alfrediafia. Day, Faun. Brit. Ind., Fish. I, p. 341, fig. 109. 

1889. Osteobrama Alfrediana, Vinciguerra, Ann. Mus. (Hv. Star. Nai. Genova 
(2) IX, p. 310. 

1921. Rohtee alfrediana, Hora, Rec. Ind. Mus., XXll, p. 188. 

There are 18 — 22 predorsal scales. The numbers of scales along the 
lateral, line vary from 48 to 52, and there .are 9| to 10^ rows of scales 
between the lateral line and the base of the ventral. There are no barbels. 
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The spirit specimens of the species are bright silvery in colour, the 
portion above the lateral line being olivaceous. A silvery lateral band 
is present. A black crescentic band is usually present just behind the 
gill cover. A whitish rod-shaped mark on the occiput is characteristic 
of the species. 

According to the field notes of Dr. Chopra B. alfrediana is “ extremely 
abundant in the southern part of the lake and in the Nanyinhka^ stream. 
It is considered as one of the best edible fish.” 

A large series of this species was collected from difierent areas of Ihe 
lake ; the largest specimen is 115 mm. long. 

Rohtee belangeri (Cuv. & VaL). 

1844. Leuciscvts Belangeri, Cuvier & Valencieimes, HieU Nat, Poiaeon, XVII, p. 
99. 

1868. Smiliogaaier Belangeri, Gunther, Col. Fish, Brit, Mua,, VII, p. 328. 

1878. Rohtee Belangeri, Day, Fish, India, p. 587, pi. cxlvii, fig. 4. 

1889. Rohtee belangeri. Day, Faun, Brit, Ind,, Fish, I, p. 342. 

1889. Oateobrama Belangeri, Vinciguerra, Ann, Mua, Civ, Stor, Nat, Qenova (2) 
IX, p. 318. 

1921. Rohtee belangeri, Hora, Rec, Ind, Mua,, XXII, p. 188, fig. 2a, 

We have examined a large series of R. bdangeri from Eangoon, Pegu, 
Prome and Mandalay in Burma, and a few specimens from Manipur in 
Assam, and find that Day’s description is not accurate in all respects. 
We, therefore, give below a summary of our observations. 

The length of the head is contained from 4 to 4^ times and the depth 
of the body about 2 J times in the length of the body without the caudal. 
The diameter of the eye 3^ to in the length of the head, 1 to 
H diameters from the tip of the snout and 1^ to 2 diameters apart. 

The dorsal fin is inserted just above the middle of the ventral and 
lies midway between the tip of the snout and the base of the caudal fin. 
The pectoral is as long as the length of the head up to the opening of the 
nostrils. 

The scales are small and vary greatly in number and arrangement. 
There are about 66 to 78 scales along the lateral line, 14| to 20 J between 
the lateral line and the base of the ventrals and 20 to 35 before the dorsal 
fin. 

Hora {op, cit,) has rightly pointed out that the “ species is distinguish- 
ed from the rest included in the genus Rohtee by the fact that the whole 
of the abdominal edge is sharp whereas in others it is sharp behind the 
ventrals but flat and rounded in front of them.” 

In the spirit specimens the back is dark greyish, while the belly is 
silvery glossed with gold. A black band from the shoulder to the base 
of the pectoral fin is generally present. The scales have dark spots at 
their free margins. The orbit is orange-coloured. 

In the Indawgyi Lake R. belangeri is not so common as R. alfrediana 
and JB. feae ; only a single specimen 240 mm. in length was obtained 
from the western part of the lake. 


X Kanyitthka is a fairly big stream that feeds the south end of the lake. 
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Roht«e feae (Vincig.). 

1889. OaUobrama Feae, Vinciguerra, Ann, Mus. Civ, Stor, N(U, Oenova (2) IX, 
p. 311, pi. X, fig 10. 

1921. JHoMeefeae, Hora, Rec, Ind. Mus,, XXII, p. 189, fig. 26. 

The specimens before us agree in all details with Vinciguerra^s de- 
scription except that there are 12 rays, 4 osseous and 8 branched, in the 
dorsal fin, and not 11 as mentioned by Vinciguerra. 

In the Indawgyi ' ake R, feae is not so common as R, alfrediana. 
In certain parts of the lake, specially in the south-western area, the 
fishermen do not differentiate between the two species and they are known 
as Nga-hpa^ma, The fishermen of Chaungwa (a large fishing village at 
the jimction of the Indaw and the Nam Ting rivers), however, distinguish 
R, feae from R, alfrediana and call them Nga-hpa-ma and Nga-salam-bya 
respectively. 

Three specimens of this species were procured, two from the lake and 
one from Namkawng civaung at Kamaing in the Myitkyina District. 
The specimen from Kamaing is 165 mm. long. 

Distribution, — R, feae has so far been recorded from Mandalay, 
Bhamo and Tabung, in Burma. 

Barilius guttatus Day. 

1869. Opsarius guUattts, Day, Proc, Zool, Soc, London, p. 620. 

1878. Barilius guttatus. Day, Fish, India, p. 593, pi. cxlix, fig. 3. 

1889. Barilius guttatus. Day, Faun, Brit, Ind,, Fish, I, p. 351. 

1889. Barilius guttatus, Vinciguerra, Ann, Mus, Civ, Stor, Nat. Oenova (2) IX, 
p. 310. 

The interorbital width is slightly smaller than the length of the snout 
which is about U times the diameter of the eye. There are no barbels. 
The pectoral fin is nearly as long as the head without the snout. 

No specimens of B, guttatus were found in the lake. The only two 
specimens in the collection were obtained from the Kamaing fish market. 
The larger of the two examples is 162 mm. in length. 


Danio aequipinnatut (McClell.). 

18^(9. Perilampus aequipinnattbs, McClelland, Asiat. Research,, XIX (2), p. 393, 
pi. lx, fig. 1. 

1853. Leucisc'us aequipinnatus, Bleeker, Verh, Bat. Qen., XXV, p. 66. 

1858. Leujciscus lineolatus, Blyth, Journ, Asiat. Soc. Bengal, XXVII, p. 219. 

1868. Danio lineolatus, Gunther, Cat. Fish, Brit. Mus., Vll, p. 282. 

1878. Danio aequipinnatus. Day, Fish. India, p. 596, pi. cl, fig. 5. 

1889. Danio aequipinnatus. Day, Faun. Brit, Ind., Fish, I, p. 356, fig. 111. 
1889. Danio aequipinnatus, Vinciguerra, Ann. Mus. Civ. Stor, Nat. Oenova (2) 
IX, p. .304. 

1913. Danio aequipinnatus, Chaudhuri, Rec. Ind. Mus., VIII, p. 252. 

1918. Danio aequipinnatus, Annandale, Rec. Ind. Mus., XIV, pp. 35, 68, 211. 

1919. Danio aequipinnatus, Chaudhuri, Rec. Ind. Mus,, XVI, p. 283. 

1921. Danio aequipinnatus, Hora, Rec, Ind. Mus., XXII, p. 193. 

1923. Danio aequipinnatus, Hora, Rec. Ind. Mus., XXV, p. 582. 

1923. Danio aequipinnatus, Hora, Journ. Nat. Hist. Soc. Siam, VI (2), p. 163. 

1924. Danio aequipinnatus, Hora, Rec, Ind. Mus,, XXVI, p. 28. 

1924. Danio aequipinnatus, Myers, Amer. Mus. Novit. New York (160), p. 3. 

In colour the specimens agree in all details with that of the specimens 
(leBcribed Hora from various stxeams in Manipnr, Assam, 
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Only two specimens of D. aequipinnatus were obtiuned, one from a 
rocky stream about half a mile from Namma Rest House, and the other 
from Sattan chaung inside and near the Faudawmu cave about 8 miles 
from Eamaing, in the Myitkyina District. They are about 60 mm. 
long. 

Danio (Brachydanio) rerio (Ham. Such.). 

(Plate VII, fig. 6). 

1822. Cyprintis rerio ^ Hamilton Buchanan, Fish, Ganges, pp. 323, 390. 

1839. Perilampua Atriatvut^ McClelland, Aaiat. Reaemch.^ XIX (2), pp. 290, 397, 
pi. xxxxvi, fig. 1 (from H. B.’s Mss.). 

1868. Barilius rerio, Gunther, Cat. Fish, Brit. Mus,, VII, p. 292. 

1868-1869. Danio lineatus. Hay, Proc. Zool. Soc. London, pp. 198, 378. 

1878. Danio rerio. Hay, Fish^ India, p. 697, pi. cli, fig. 4. 

1889. Danio rerio. Hay, Faun. Brit. Ind., Fish. I, p. 368. 

1921. Danio rerio, Hora. Rec. Ind. Mus., XXII, p. 743. 

In 1822 Hamilton Buclianan described the species as Cyprinus rerio 
which he had originally found in the Kosi River on the northern boundary 
of Bengal. In his manuscript drawings of fishes there is a finished figure 
numbered 144 and labelled Cyprinus kirhi jongja. Unfortunately the 
figure is partly damaged, the head portion having been eaten away by 
insects. Although damaged and inaccurate in some respects, it shows 
the beautiful bright colouration which is a striking feature of D. rerio. 
No figure of the species was included in the plates which were published 
with the same author’s Fishes of the Ganges^ but the figure of C. kirhi 
jongja was reproduced by McClelland. Day’s figure of D. rerio is poor 
and does not show any detail. 



Text-fig. 8. — Danio {Brachydanio) rerio (Ham. Buch.) from Myitkyina District. 

(a) Dorsal view of anterior portion of body, X 2, 

{h) Ventral view of anterior portion of body, X 2. 

The specimens under report differ from normal specimens of D. 
rerio in having a distinct lateral line extending in some cases to the base 
of the ventral, greater number of predorsal scales and smaller number of 
coloured bands on the caudal fin. These characters, however, do not 
justify the erection of a new species, but for the purpose of reference 
we give below complete description and publish a fi|;ure of a Bunue^ 
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The lateral line has been described as “ scarcely observable (Hamil- 
ton Buchanan) or “ absent ” (Hay) in D. rerio. We have carefully 
examined a large series of specimens of the species from different loca- 
lities in the collections of the Inoian Museum and find that the lateral 
line in this species is very variable. In the following table we give the 
results of our examination from which it is clear that the lateral line 
in specimens from different localities may be present, rudimentary or 
absent. 


Eegiflteied 

number. 

Locality. 

Donor. 

Number of 
Bpeoimeng 
examined. 

Lateral 

line 

present. 

Lateral 

line 

rudimentary. 

I.ateral 

line. 

absent. 

Cat. 872 .. 

? 

Asiat. Soc. of 
Bengal. 

11 

2-6 scales in 4. 

2 

5 

2482 

OriSBa 

F. Day . . 

1 



1 

F.1882/1 .. 

Bhura, U. P. 

Mus. Coll. 

Many 

1-2 scalea in 
most casee. 

In Bomc . . 

In few. 

F.1883/1 .. 

Amanghar, 

U. P. 

Do. 

Do. 

Do. 

Do. 

Do. 

F.4948/1 .. 

Nalnl Tal 

UlBt. 

Do. 

Do. 

Do. 

Do. 

Do 

F,4950/l .. 

Do. 

Do, 

1 



1 

F. 4953-62/1 

U. P. 

Do. 

10 

2-3 flcalcs in 
most cases. 

In Bome. 


F.7143-49/1 

Darrang 

S. W. Kemp 

7 

2-6 scalcB In 6. 


1 

F.8671-72/1 

Orisfla 

N. Annan- 
dale. 

2 



2 

F.9353/1 .. 

Cooch Bchnr 

T. South- 
well. 

Many 

2-4 sealeB In 
most oasoB. 


In some. 


D. 2/7, A, 3/12-14, P. 1/12, V. 8, C. 20-22, L. 1. 28-30, L. tr. 6. 

The dorsal profile rises gradually from the tip of the snout to the 
commencement of the dorsal fin beyond which it gradually slopes down 
to a level almost parallel to the ventral margin of the caudal peduncle. 
The ventral profile is considerably arched to the base of the anal fin. 

The length of the head is contained from 3*7 to 4*1 times and the 
depth of the body from 3*6 to 3-7 times in the total length of the body 
excluding the caudal. The diameter of the eye is contained from 3*1 
to 3'4 times in the length of the head. The snout is shorter than the 
diameter of the eye and is contained from 1*5 to 1'7 times in the inter- 
orbital width. 

The dorsal fin is inserted slightly in advance of the anal ; its longest 
ray is as long as the head without the snout. The pectorals are generally 
as long as the head, including the snout. They scarcely reach the ven- 
trals which are usually separated from the anal by a short distance. 
In younger specimens, however, the pectorals very nearly reach the ven- 
trals and the ventrals extend to the anal. The caudal fin is moderately 
emarginate and is as long as the pectoral. The paired fins are provided 
with small scaly appendants. 

The scales are medium-sized, thin and shining. The lateral line is 
incomplete and, as noted above, extends in some cases to the base of the 
ventrals, There are two pairs of barbels, The maxillary barbels are 
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variable in length and may extend up to as far as the middle of the 
pectorals. The rostral barbels are considerably shorter and nearly 
twice as long as the diameter of the eye. 

The ground colour of the body is dark yellow, darker above and lighter 
below. Four dark bluish lougitudiual parallel bands run along the sides 
alternating with silvery ones. The lowermost coloured band is, in some 
cases, narrow, and does not extend beyond the anal fin. In many cases 
the coloured bands are wavy, in others they break up irregularly into 
small rods or dots. All the fins are diaphanous, Usually there is a 
narrow bluish band across the dorsal fin ; two or three such bands are 
also present in the anal and three or more in the caudal. 

D. (Brachydanio) rerio is common in the muddy and rocky streams 
roundabout Kamaing, in the Myitkyina District. It was found also in 
the Sattan chaung inside and near the Paudawmu cave about 8 miles 
from Kamaing. 

A large series of this species was collected from different streams in 
the Myitkyina District. 


MeaswremerUs in millimetres. 


Total len^h without caudal . . 

Length oi head . . . . 

. . 320 

29-0 

290 

8*6 

70 

70 

Height of body 

.. 8*5 

8-0 

8*0 

Length of snout . . 

2*0 

20 

2*0 

Diameter of eye . . 

2-5 

2-26 

2-25 

Interorbital width 

.. 3*5 

3*0 

30 

Length of caudal peduncle 

5*0 

5-0 

50 

Leairt height of caudal peduncle 

.. 40 

3*5 

3*25 

Length of pectoral fin 

8‘5 

7-5 

7*5 

Length of ventral fin 

5*0 

4-5 

4*6 


Danio(Braehydanio)Ghoprae Hora. 

1928. Danio (Brachydanio) cJtoprae, Hora, Bee, Ind, Mtis,, XXX, p. 39, fig. 2. 

This species was collected at the same time as the rest of the collec- 
tion under report, and was described as a new form by Dr. S. L. Hora 
in the paper cited above. 

D, {Brachydanio) choprae is a small species never exceeding 30 mm. 
in length and does not occur in the Indawgyi Lake. Several specimens 
were collected from various small rocky streams roundabout Kamaing 
and Namma, in the Myitkyina District. 

Laubuca (Laubuca) laubuca (Ham. Such.). 

1822. Cyprimia laubuca, Hamilton Buchanan, Fish, Ganges, p. 260. 

1839. Perilampus guitatus, McClelland, Asiat. Research,, XIX (2), p. 394. 

1868. Chela lavhuca, Gfinther, Cat, Fish, Brit, Mus., VII, p. 335. 

1878. Perilampus laubuca, Day, Fish, India, p. 598. 

1889. Perilampus laubuca. Day, Faun, Brit, Ind., Fish, I, p. 360, fig. 112. 

1916. Laubuca (Laubuca) laubuca, Weber & Beaufort, Fishes, Indo- Austral, 
Archipel, III, p, 48. 

There is no black blotch at the base of the caudal fin. The dorsal, 
the anal and the caudal fins are tipped with black. The filiform outer 
rays of the ventraJs do not reaoh ^e anal, nor do th^ fftlcfite pectoral 
^ jptopd to the mm* 
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L. {Lenibuea) laubuea is not very common in the lake ; only two 
specimens were collected from the northern part of tiie lake, Th« 
specimens vary from 45-66 mm. in length. 

Chela sladeni Day. 

1869. Chela eladoni, Bay, Proc, Zool. Soe. London, p. 622. 

1878. Chela aladoni. Bay, Fish, India, p. 600, pi. clii, 6g. 3. 

1889. Chda aladoni. Bay, Faun. Brit. Ind., Fisk. I, p. 363, fig, 113. 

1889. Chela aladeni, Vinclguerra, Ann. Mua. Civ. Stor. Nat. Genova (2) IX, p 
319. 

We adopt, with Vinciguerra, the correct specific name sladeni in pre- 
ference to sladoni as it was spelt by Day. 

C, sladeni was not found in the lake, and only one specimen of it 
measuring 106 mm. in length was taken at Eamaing, in the Myitkyina 
District. 


Family CLUPEIDAE. 

Gudusia variegata (Day). 

1869. Clupea variegata. Bay, Proc. Zool. Soc. Ix>ndon, p. 263. 

1878. Clupea variegata. Bay, Fish. India, p. 039, pi. clxi, fig. 4. 

1889. Clupea variegaia. Bay, Faun. Brit. Ind., Fish, I, p. 376. 

1889. Clupea variegata, Vinciguerra, Ann. Mua. Civ. Stor. Nat. Oenova (2) IX, 
p. 354. 

1907. Clupe/i variegata, Lloyd, Bee. Ind. Mua., I, p. 221. 

1910. Clupea variegata, Jenkins, Bee. Ind. Mua., V, p. l68. 

1917. Quduaia vari^ata, Regan, Ann. Mag. Nat. Hist. (8) XIX, p. 308. 

1924. Gudusia variegata, Myers, Amer. Mus, Novit. New York (160), p. 1. 

There are 14 to 18 ventral spines in front of the pelvic fin and 10 to 
11 spines behind it. 

G. variegata is fairly conunon in the rivers and streams connected 
with the Indawg 3 d Lake. 

In the collection before us there are two specimens from the Nmnsanda 
stream in the northern end of the lake and one from Namkawng chawng 
at Kamaing, in the Myitkyina District. The largest of the three speci- 
mens is 170 mm. long. 


Family NOTOPTERIDAE. 

Notoptenu notopterus (Pallas). 

1769. Qymnotua notopterus, Pallas, Spicil. Zool. VIT, p. 40. 

1800. Notopterus kapirat, Lac4p6de, Hist. Nat. Poisson, II, p. 190. 

1868. Notopterus kapirat, Gunther, Cat. Fish. Brit. Mus., VII, p. 480. 

1866-1872. Notopterus kapirat. Sleeker, All. Ichth., VI, p. 146. 

1878. Notopterus kapirat. Bay, Fish. India, p, 663, pi. clix^ fig. 4. 

1889. Notopterus kapirat. Bay, Faun. Brit. Ind., Fish, I, p. 406, fig. 129. 

1889. Notopterus kapireU, Vinciguerra, Ann. Mua. Civ. Stor. Nat, Geneva (2) 
IX, p. 356. 

1913. Notopterus notopterus, Weber & Beaufort, Fishes, Indo^Auatral. ArchiptL^ 
II. p. 9. 

1918. Notopterus notopterus, Annandale, Bee. Ind. Mus., XIV, p. 63. 

1923. Notopterus notopterus, Hora, Journ. Nat. Hist. Soc. Siam, VI (2), p. 176. 

The length of the head without the opercular flap is less than -I- the 
length of the body. The pectoral fins are as long as the length of the head 
behind the middle of the e^e, 

s 
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N. notopterus is a common fish in the Indawgyi Lake, specially in 
its Bouth-vestmi axea. It is said to live generally in the deeper pfurts, 
but “ during floods and high water it hides itself in reeds and grass in 
shallow water.” In the lake it grows to a weight of about 2 lbs. 

Five specimens were collected from the south-western part of the 
lake and one from Kamaiog, in the Myitk}rina District. The largest 
one from the lake is 270 mm. long. 

Family BELONIDAE. 

Xenentodon cancila (Ham. Buoh.). 

1822. Esox cancila, Hamilton Buchanan, Fish, Ganges, pp. 214, 380, pi. xxvii, 
fig. 70. 

1841. Behne Graii, Sykes, Trans, Zool. 8oc, London, II, p. 367, pi. Ixiii, fig. 4. 

1846. Belone cuncila, Cuvier & Valenciennes, Hist, Nat. Poisson, XVTII, p. 466. 

1866. Belone cancila, Gfinther, Cat. Fish. Brit. Mua., VI, p. 263. 

1878. Belone cancila. Day, Fish. India, p. 611, pi. cxviii, fig. 6. 

1889. Belone cancila. Day, Fasin, Brit. Ind. Fish, I, p. 420, fig. 136. 

1889. Belong cancila, Vinciguerra, Ann. Mus. Civ. Slot. Nat. Genova (2) IX, p. 
349. 

1913. Belone cancila, Ghaudhuri, Bee. Ind. Mus., VIII, p. 266. 

1922. Xenentodon cancila, Weber & Beaufort, Fishes, I ndo- Austral. Archipel,, 

IV, p. 134. 

1923. Xenentodon cancila, Hora, Journ. Nat. Hist. Hoc. 8iam, VI (2), p 175. 

In some specimens there axe three dark blotches along the sides 
between the pectorals and the anal fin. 

X. cancila was not found in the lake, but it is fairly common in the 
Namsanda stream in the north end of the lake. 

Six specimens were collected from the Namsanda stream and one 
from Chaungwa, in the Myitkyina District. 

Family PERCIDAE. 

Ambassis ranga (Ham. Bueb.). 

1822. Chanda ranga, Hamilton Buchanan, Fish. Oanoes, pp. 113, 371, pi. xvi, 
fig. 38. 

1822. Chanda lala, Hamilton Buchanan, Fish. Ganges, pj). 114, 371. pi. xxix, 
fig. 39. 

1828. Aptbassis alia, Cuvier & Valenci^nes, Hist, Nat, Poisson, II, p. 183. 

1869. Ambassis alta, Gunther, Cat, Fish, Brit. Mus., I, p. 227. 

1876. Ambassis ranga. Day, Fish. India, p. 61, pi. >iv, fig. 6. 

1889. Ambassis ranga. Day, Faun. Brit. Ind., Fish. 1, p. 486. 

1910. Ambassis ranga, Jenkins, Bee. Ind. Mus., V, p. 138. 

1913. Ambassis ranga, Chaudhuri, Bee. Ind. Mus., VIII, p. 266. 

1916. Andmssis ranga, Sundara Raj, Bee. Ind. Mus., XII, p. 278. 

1921. Ambassis ranga, Hora, Bee. Ind. Mus., XXII, p. 204. 

The vertical border of the preoperculum is closely serrated and 
serrations are also present on the lower margin of its horizontal border. 
The upper margin of the horizontal border is provided with only a few 
serrations at the free angle. 

The colour of the specimens in spirit is yellowish-orange, mottled with 
minute dark brown dots all over. A blackish shoulder spot is present 
in some specimens. In some cases there are 6 to 6 narrow slightly curved 
blackish vertical bands in the middle of the body. These bands, a# was 
o^erved by Hora, are less distinct or entirely absent in young indivi- 
duals. The caudal fin is slightly tipped with black. 
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A. ranga is very common in the Indawgyi Lake and in various small 
rocky streams in this part of the country, and is represented in the <»Uec- 
tion by a large number of specimens ; the average length of the specimens 
is 66 nun. 

Ambaasit baculit (Ham. Buch.). 

1822. Chanda bactUis, Hamilton Buchanan, Fink. Ganges, pp. 112, 371. 

1828. Antbaasis baciUia, Cuvier ^ Valenciennea, Hist. Nat. Poisson, II, p. 187. 

1875. Ambaasis bacidia^ Day, Fish. India, p. 61, pi. xv, fig. 1. 

1889. Ambcuaia baculia, Day, Faun. Brit. Ind., Fish. I, p. 485. 

1910. Ambaasis baculiSf Jenkins, Bee. Ind. Mus., V, p. 138. 

The vertical limb of the preoperculum is entire ; the whole of the 
lower limb and the ridge above it are strongly serrated. 

Day is not consistent in his accoimts of A. baculis and A, nanui. 
In the descriptions of A. nama and A. baculis he states that “ the vertical 
limb of preopercle is entire,” while in the distinguishing characters 
between the two species he observes that “ ^4. baetdis principally differs 
from A. nama in its form being higher, its lower jaw shorter and n^ 
crooked to one side, its vertical limb of 'preopercle being strongly serrated 
and its possessing no canine or enlarged teeth in its jaws.” We have 
examined a specimen of A. nama which was figured by Day in the “ Fishes 
of India ” and some of Day’s specimens of A. baculis, and find that the 
vertical limb of the preoperculum is entire in both the species. Fairly 
enlarged teeth also are present in Day’s specimens of A. baculis from 
the N. W. Provinces as well as in the specimens imder report. 

A. baculis is more or less common in the lake and different streams, 
but less so than A. ranga. 

Five specimens were collected from the south-western area of the 
lake and one from a sluggish stream in the vicinity. The average length 
of the specimens is 75 mm. 

Family NANDIDAE. 

Badis badis (Ham. Buch.). 

1822.^ Labrus badis, Hamilton Buchanan, Fish. Ganges, pp. 70, 368, pi xxv, fig 
23. 

1863. Badis Buchamni, Bleeker, Verh. Bai. Oen., XXV, p. 

1861. Badis Buchanani, Gunther, Cal. Fish. Brit. Mus,, HI, p. 367. 

1 875. Badis Bivchanarii, Day, Fish. India, p. 128, pi. xxxi, hg. 6. 

1889. Badia Buehemani, Day, Faun, Brit. Ind., Fish. II, p. ^ 

1889. Badis buchanani, Vinciguerra, Ann. M'us. Civ, Star. Hal. Genova ( ) , 

p 106 

1912 Bvdis badis, Sewell & Chaudhuri, Ind. Fish of Frov. Util, etc., p. 12, fig. C. 

1913. Badis badia, Chaudhuri, Bee. Ind. Mus., VIH, p. 256. 

1919. Badia badia, Chaudhuri, Bee. Ind. Mus., XVI, p. 286. 

1921. Badia badia, Hora, Bee. Ind. Mus., XXII, p. 204. 

In colouration these specimens very nearly agree with Dav’s d^ 
cription excepting that the vertical bands are 8 or 9 instead of 6. The 
colour pattern in general is very vivid in young individuals, but becomes 
more or less dull as they grow in size. 

B, badis is quite common in the various muddy and rocky streams 
^d pools in the Mjdtkyina District. 


92 
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A large ernes of specimens was collected from various muddy and 
rocky streams. The average length is 35 nun. 


BadU dario (Ham. Buch.). 

(Plate VII, figs. 6, 7, 7o.) 

1822. Labr\i8 darin, Hamilton Buchanan, Fish. Ganges^ pp. 72, 368. 

1861. Badin darin^ (Junther, Cai. Fish, Brit. Mus., Ill, p. 367. 

1875. Badis dario. Day, Fish, India, p. 129. 

1889. Badis dario. Day, Faun, Brit. Ind., Fish, 11, p. 82. 

As the specimens from Upper Burma, which we refer to B. dario^ 
differ in several respects from the published descriptions of the species, 
we give below a detailed description of our specimens. 

D. 15/6-7, A. 3/7-8, P. 10-12, V. 1/6, C. 18, L. 1. 26-28, L. tr. 8. 

The length of the head is almost equal to the depth of the body 
and is contained from 3 to 3*4 times in the total length of the body with- 
out the caudal. The diameter of the eye is contained from 3 to 3*6 
times in the length of the head and is slightly longer than the interorbital 
width. The snout is shorter than the diameter of the eye and is almost 
equal to the interorbital width. The convexity of the dorsal profile, 
as also the depth of the body, are less than those of B, badis (Ham. Buch.). 

The dorsal fin commences just above the ventrals. The soft part is 
slightly higher and posteriorly ends in a sharp acute angle. The pec- 
torals are short and spatulate. The ventrals do not reach the anal 
which is inserted slightly behind the middle of the dorsal fin. Like the 
dorsal the anal fin also ends in a sharp angle posteriorly. The last anal 
spine is the longest. The caudal fin is wedge-shaped. All the fin rays 
are branched dlstally. Both the dorsal and the anal fins are scaly 
at their basses. The scales are of moderate size. 



9 * — Badis dario (Ham. Buch.) from Myitkyina Diatriot. 

(a) Dorsal view of anterior portion of body, x 5. 

{b\ Ventral view of anterior |K)rtion of ^dy, X 
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^ The ground colour of the specimens in spirit is dirty whitish with 
niinute pinkish dots uniformly distributed ; slightly bigger spots are 
found along the margins of the scales. In some specimens there are ? 
or 8 famt pinkish vertical bands along the sides of the body. All the 
fins, with the exception of the pectorals which ate more ot leSs dia^ 
phanous, are dusky. 

In the manuscript drawings of Hamilton Buchanan there is a finished 
figure and an outline drawing, numbered 93 and labelled Labrus darhi. 
This is undoubtedly the figure of the species which Hamilton Buchanan 
in 1822 described as Labr^ dario. Of the other species, Labrus badis^ 
he published a figure in the plates of his Fishes of the Ganges (pi. xxv, 
fig. 23). This published figure is quite distinct from the manuscript 
drawing referred to above and Day (Proc, AsiaL Soc, Ben^al^ p. 205, Sept. 
1871) is certainly wrong in considering the two as belonging to the same 
species. The differences lie in the form of the fish, the form of the fins, 
the form of the head and eyes, as also the position of the mouth and the 
operculum. Further, the presence of the lateral line in the published 
figure clearly shows that it is quite distinct from Labrus darhi Labrus 
dario) in which the lateral line is entirely absent. 

The unpublished figure i which we reproduce (pi. vii, figs. 7, 7a) are 
undoubtedly (jf the fish under consideration and which is now known as 
Badds dario (H. B.). Hamilton Buchanan’s is the only figure of the 
species which we can find and we, therefore, reproduce enlarged figures 
of this fish showing details of the lepidosis, as also the form of the fins 
and the number of the fin rays in each. 

We are indebted to Dr. S. 1 . Hora for the information that “ Darhi 
as the common name of the species is mentioned in Hamilton Buchanan’s 
manuscript notes, which are preserved in the library of the India 
Office, London. 

Like 5. badis, B, dario is quite common in various muddy and rocky 
streams in the Myitkjdna District. 

A large series of this species was collected from different muddy and 
rocky streams in the district. It appears to be a smaller species than 
S. badisy none exceeding 20 mm. in length. Day’s statement about 
S. dario growing to a maximum length of “ three inches ” requires 
confirmation. 


Family MASTACEMBELIDAE. 

Mastacembelus armalus (Lac^p.). 

1800. Macrognathus armeUtLS, LaotSpdde, Hist. Nat. Poisson. II, p. 286. 

1861. MastacembeUis armcUus, Gunther, Cat. Fish. Brit. Mus.^ Ill, p. 542. 

1876. MastacembeXns armalvs, I^ay, Fish, India^ p. 340, pi. Ixxiii, fig. 2. 

1889. Mastac&mbelna armaXns^ Day, Fawn. Brit. Ind., Fish. 11, p. 334. 

1889. Mastacembelus armatus, Viiiciguerra, Ann. Mns. Civ. Star. Nat, Oenova 
(2) IX, p. 180. 

1916. Mastacembelus armalus, Sundara Raj, Bee. Ind. Mus., XII, p. 290. 

1919. Mastacembelus armalus, Annandale, Hec. Ind. Mus., XVT, p. 125. 

This species is widely distributed in the Indawgyi Lake along the 
shores and shallower parts and lives in mud near the shore and in the 
hollows of floating logs of trees. It is said to grow to about 4 lbs. 
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Four specimens were collected from different parts of the lake and 
another specimen, 660 mm. long, from Chaungwa, in the Myitkyina 
District. 

Famfly OHAUDHURIIDAE. 

Chaudhinia caodata Annandale. 

1918. Chaudhuria caudcUa^ Annandale, Rec. Ind. Mus,, XIV, pp. 39-42, pi. i, 
fig. 1 ; pi. iv, figs. MO. 

1918. Chaudhuria caudaia, Whitehouse, Rec. Ind. Mu^, XIV, p. 65. 

1919. Chaudhuria caudaJta, Began, Ann. Mag. Nat Hist. (9) III, p. 198. 

1928. Chaudhuria caudaia, Annandale & Bora, Ann. Mag. Hist. Nai. (9) XI, 
pp. 327-333* 

The single specimen measuring 31 mm. in length, which we provi- 
sionally refer to this species, was collected from Namkawng stream at 
Eamaing in the Myitkyina District. This specimen differs from the Inl6 
Lake specimens in that the eyes are comparatively dorsally placed 
and the interorbital width is consequently narrower. This slight differ- 
ence in the position of the eyes may be the result of pressure due to pre- 
servation. This appears very probable, as the bones of the skull of this 
fish are extremely deUoate and the jaws are very feeble. 

On the sides there is a series of open Vs of a dark purplish-brown 
colour with their apices directed anteriorly. 


Family OPHIOBPHALIDAE. 

Ophicephalus marulius Ham. Such. 

)822. Ophicephalus marulius^ Hamilton Buchanan, Fish. Ganges , pp. 65, 367, 
pi. xvii, fig. 19. 

1861. Ophiocephalus marulius^ Gunther, Cat. Fish. Brit. Mus., Ill, p. 478. 

1876, Ophiocephalus maruliuSf Bay, Fish. India, p. 363, })l. ixxvi, fig. 4. 

1889, Ophiocephalus marulius. Bay, Faun. Brit. Ind., Fish. 11, p. 360. 

1889. Ophiocephalus marulius, Vinciguerra, Ann. Mus. Civ. JStor. Nat. Qenova 
(2) IX, p. 182. 

The usual large deep black ocellus encircled by a whitish ring at the 
upper part of the base of the caudal fin and five lateral black patches 
below the lateral line are present. The lateral marks are somewhat 
elongated in the younger individuals. 

0. marulius is more or less common in the lake and is believed to live 
in areas with a muddy bottom. It is known to grow to a weight of about 
16 lbs. 

Four specimens were collected from the lake and one from 
Chaungwa. The largest specimen from the lake is 300 mm. long. 


Ophicephalus striatus Bloch. 

1793. Ophicephalus striatus, Blooh, Nat. Ausl. Fische, VII, p. 141, pi. ocolix. 
1822. Ophiocephalus wrahl, Hamilton Buchanan, Fish^ Canges, p. 60. 

1831* Ophiocephalus striatus, Cuvier & Valenciennes, Hist. Nat. Poisson, VII, 
n. 417. 

1861. Ophiocephalus striatus, Gfinther, Cat. Fish, Brit. Mus., HI, p, 474. 

1876. Ophiocephalus striatus. Bay, Fish, India, p. 366. 
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1889. Ophi^phaltut atriatuSf Day, Faun. Brit. Ind., Fish, II, p. 363. 

1889. Ophiocephalua etriatus, Vinciguerra, Ann. Mvs. Civ. Btor. Nat. Oenova 
(2) IX, p. 184.' 

1916. Ophiocephalm striatus, Suudara Kaj, Rec. Ind, Mua,, XII, p. 270. 

1918. Ophiocephalua atriatua, Annandale, Rec. Ind. Mua., XIV, p. 64. 

1922. OphiocepJuUua atriatua, Weber & ^aufort, Fiahea, Indo-Austral. Archipel^ 

IV, p. 317. 

1923. Ophiocephalua atriatua, Hora, Journ. Nat. Uiat. 8oc. Siam, VI (2), p. 180. 

The species is fairly common in the lake, and two specimens 
of it were collected from different areas, while two were also 
obtained at Chaungwa. The largest individual before us is 175 mm. 

long. 


Ophicqdudas gadiua Ham. Buch. 

1822. Ophiootphalua gachua, Hamilton Buchanan, Fish. Ganges, pp. 68, 367, pi, 
xxi, 6g. 21. 

1831. Ophioctpndlus marginatua, Cuvier & Valenciennes, Hist. Nat. Poiaaon, 
Vn, p. 411. 

1861. Ophiocephalua gachua, Gunther, Cat. Fish. Brit. Mua., Ill, p. 471. 

1876. Ophiocephalua gachua. Day, Fish. India, p. 367. 

1889. Ophiocephalua gachua. Day, Faun. Brit. Ind., Fish. 11, p. 364. 

1889. Ophiocephalua gachua, Vinciguerra, Ann. Mua. Civ. Stor. Nat. Genova 
(2) IX, p. 186. 

1916. Ophiocephalua gachua, Sundara Raj, Rec. Ind. Mua,, XII, p. 276. 

1918. Ophiocephalua gachua, Annandale, Rec. Ind. Mua., XIV, p. 35. 

1919. Ophiocephalua gachua, Annandale, Rec. Ind. Mua., XVI, p. 137. 

1921. Ophiocephalua gachua, Hora, Rec. hid. Mua., XXII, p. 743. 

1922. Ophiocephalus gachua, Weber & Beaufort, Fishes, Indo^ Austral. Archipel.f 

IV, p. 321. 

1923. Ophiocephcdus gachua, Hora, Rec. Ind. Mus., XXVI, p. 31. 

1923. Ophiocephalua gachua, Hora, Journ. Nat. Hist. Soc. Siam, VI (2), p. 181. 

The species is very common in the Indawgyi Lake and the various 
streams in the Myitkyina District. 

Quite a large number of specimens were collected, and the largest one 
in the collection, taken at Chaungwa, is 200 mm. long. 


Ophicephalus punctatus Bloch. 

1793. Ophicephalus punctatus, Bloch, Nat. Anal. Fiache, VJI, pi. ccolviii. 

1822. Ophiocephalua lata, Hamilton Buchanan, Fish. Ganges, pp 63, 637, pi. 
xxxiv, fig. 18. 

1861. Ophiocephalua punctatus, Gunther, Cat. Fish, Brit. Mus., Ill, p. 469. 

1876.T Ophiocephalua punctatus. Day, Fish. India, p. 367, i>l. Ixxviii, fig. 1 (var.). 

1889. Ophifjcejihalus punctatus. Day, Faun. Brit. Ind., Fish. II, p. 364. 

1889. Ophiocephalus punctatus, Vinciguerra, A nn. Mus. Civ. Star. Nat. Genova 
(2) IX, p. 186. 

1916. Ophiocephalus punctatus, Sundara Raj, Bee. Ind. Mus., XII, p. 273. 

1921. Ophiocephalus punctatus, Hora, Rec. Ind. Mus., XXJT, p. 207. 

The back is deep brown, while the sides are yellowish, and there are 
also many irregular lateral patches of a black colour on the back. There 
is a very narrow yellowish stripe along the sides. Above the stripe thae 
are about 10 to 12 blackish blotches. All the fins are mottled with black. 
The lateral line is interrupted before the 18th or 19th scale, but is conti- 
nued again one scale below. 

0. punctatus is fairly common in the lake and the pools. Two speci- 
mens were collected from the western parts of the lake and one from a 
pool near-by. The specimens are not full grown ; the largest one being 
102 mm. long. 



Seoords of the indim Mitsewn. [Yoii. XXiH, 

Family ANABANTIDAE. 

AnabM tMtudinena (Bloch). 

1792. Anihuis teatudineue, Blooh, Nat, Aual, Fische, VI, pi. oxxi. 

1797. Perea acandens, DaldrofiF, Trana. Linn. 8oc., Ill, p. 62. 

1822. Gojua cobojiua, Hamilton Buchanan, Fiah, Oangea, pp. 98, 370. 

1831. A^aa acandena, Cuvier & Valenciennes, Hiat. Nat, Poiaaon, VII, p. 249. 

1861. Anabaa acandena, Gunther, Cat, Fiah, Brit, Mua., Ill, p. 376. 

1877. Anabaa acandena, Day, Fiah, India, p. 370, pi. Ixxvii, fig. 3. 

1889. Anabaa acandena. Day, Faun, Brit. Ind,, Fiah, II, p. 367, fig. 120. 

1916. Anjibaa acandens, Sundara Eaj, Bee, Ind, Mua,, iKJl, p. 276. 

1922. Anabas teatudinma, Weber & Beaufort, Fiahea, Indo-Auatral, Archipd,^ 

IV. p. 334. 

1923. Anabaa teatudineua, Hora, Journ, Nat, HiaL 8oc, Siam, VI (2), p. 181. 

A large black caudal spot and a smaller one at the hind border of the 
operculum are present. The colour of the specimens in spirit is uniformly 
dusky ; the belly being pale yellowish. 

A, testudineus is not so common in the lake itself, as it is in ponds, 
ditches, pools and streams in* the Mptkyina District. 

Three specimens of the species were collected from the south* 
western area of the lake and several others from various ponds and 
pools, etc. The largest individual is 80 mm. long. 


Tiibhogaiter fatoiatus BL Schn. 

1801. Trichogaster fasciaJlus, Blooh*Scheinder, 8yat, Ichth,, p. 164. 

1822. THchopodvs coliaa, Hamilton Buchanan, Fiah, Oan^ea, pp. 117, 372. 

1861* Trichogaster faaciatvs, Gunther, Cat. Fiah, Brit, Mvs., Ill, p. 387. 

1877. Trichogaster faaciatna, Day, Fiah. India, p. 374, pi. Ixxviii, fig. 6. 

1889. Trichogaster fasciatua. Day, Faun. Brit. Ind., Fish. II, p. 372, fig. 123. 

1889. Trichogaster fasciatua, Vinciguerra, Ann. Mua. Civ, 8tor, Nat, Oenova 
(2) IX, p. 187. 

1912. Trichogaster fasciatua, Sewell & Chaudhuri, Ind, Fiah of Prov. Util, eto,^ 
p. 10, fig. 6. 

1922. Trichogaster faaciedus, Weber & Beaufort, Fiahea, Indo-Auatral. Archipd,, 
IV, p. 341. 

There is generally a vertical bar at the base of the caudal fin. 

T. fasdcAus is quite common in the southern and western ends of the 
lake, from where a large series were collected. Two specimens were also 
obtained from a small muddy stream along the Kamaing Jade Mines 
Boad at Kamaing, in the Mjdtkyina District. None of the individuals 
exceed 60 mm. in length. 


Parasphaeridithyt, gen. nov. 

This new genus, for which we propose the name PwtasphaericlUhys, 
is represented in the collection by two specimens. They are small, about 
23 mm. long, comprSSsed and more or less oblong in shape. The mouth 
is greatly protactile, its cleft oblique and very small. The jaws are un- 
equal, lie lower one being considerably longer than the upper. The 
lateral line is entirely absent. The preorbital and the horizontal limb 
of the preoperculum are finely serrated. The eyes are very large. The 
dorsal & is composed of 4 spines and 6 rays. The anal has 13 spines and 
12 rays. The ventrals originate slightly behind the pectorals. 
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In general appearance tliis fish appears to be very closely allied to 
Sphaerickthys Canestrini,^ but difiers in several important characters. 
The characters of the two genera are tabulated below : 


Sphaertohthys Canestrini. 

Jaws equal. 

Lateral line vestigial. 

Dorsal fin with 8-12 spines and 7-10 
rays. 

Anal fin with 8-10 spines and 18-22 
rays. 

Ventrals originate slightly before 
pectorals. 


Parasphaerichthys, gen. nov. 

Jaws unequal. 

Lateral line absent. 

Dorsal fin with 4 spines and 6 rays. 

Anal fin with 13 spines and 12 
rays. 

Ventrals originate slightly behind 
pectorals. 


Genotype. — Par(i8p}uienchihy8 oceUatm, sp. nov. from small muddy 
streams along the Kamaing Jade Mines Road— a few miles from 
Kamaing in the Myitkyina District. 


Parasphaerichthys ocellatus, sp. nov. 

(Plate VIII, figs. 4, 4a.) 

D. 4/6, A. 13/12, P. 9, V. 1/5, C. 16, L. 1. 27-28, L. tr. 11. 

The length of the head is contained from 2*6 to 2*7 times and the 
depth of the body about 2*5 times in the total length of the body without 
the caudal. The eyes are situated in the anterior half of the head and 
their diameter is contained 3-4 times in the length of the former. The 
interorbital space is only slightly wider than the diameter of the eye. 
The length of the snout is shorter than the orbital width. The caudal 
peduncle is considerably higher than long. 

The origin of the dorsal fin is just above or slightly behind the com- 
mencement of the anal and is nearer to the base of the caudal than to the 
tip of the snout. The last dorsal spine is the longest and is about 
as long as the head behind the middle of the eye. The pectoral is inserted 
in the lower half of the body ; its 1st, 8th and 9th rays are entire. The 
ventral spine is fairly long and the inner branch of the first ventral ray 
is produced into a long simple filament reaching as far as the middle 
of the anal. The anal originates almost below the pectoral ; it extends 
beyond the base of the caudal which latter is slightly rounded and is 
nearly as long as broad. Both the anal and the caudal fins are scaly at 
their bases. 

The scales are large and arranged on the body in 27-28 scales in a 
longitudinal series and 11 in a transverse series. The opercular bones 
are all covered with scales and are entire, except for the horizontal limb 
of the preoperculum, which is finely serrated. Both the jaws are provided 
with fieshy lips and small conical teeth. 


1 Cimestrini, J. — Verh. Zodl^-hoU Geaellach, lFien,X, p. 707 (1S60). 
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The ground colour of the specinienB in spirit is dusky. A dirty whitish 
fairly broad and indistinct lateral band runs along the entire length of 



Tbxt-fig. 10 . — Farasphaerichthys ocelkUus, gen. et sp. nov. 


(a) Dorsal view of anterior portion of body of type-specimen, X 5 

(b) Ventral view of anterior portion of body of the same, X 5. 


the body. There are small patches of white and black scattered here 
and there. The chin and the thorax are whitish. A very conspicuous 
deep black large ocellus bordered by white is present in the middle of 
the body. The fins are more or less diaphanous with fine black dots 
especially in the dorsal and anal fin membrane. 

P. ocelhtus was not found in the Indawgyi Lake or in the adjoining 
streams. The two specimens under report were collected from small 
muddy streams along the Kamaing Jade Mines Road, a few miles from 
Kamaing in the Myitkyina District. 

Type-specimen, — ^No. F. 11011/1 in the collection of the Zoological 
Survey of India (Ind. Mim.), Calcutta. 


Mecm^rements in millimetres. 


Total length without caudal 


23-0 

22*5 

Length of head . . 

• 

8-5 

86 

Height of body . . 

• 

90 

9*0 

Length of snout. . 


20 

2*0 

Diameter' of eye . . 


2*5 

2*5 

Interorbital width 


3-0 

3*0 

Length of caudal peduncde . . 

• • 

2*5 

2*5 

Least height oi caudal peduncle 

« • 

4*0 

4*0 
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Famfly INDOSTOMIDAE, nov. 

This new family is closely allied to the family Solenostomidae and to 
a certain extent to the Syngnathidae of the order Solenichthyes Began, ^ 
but differs from either in several important characters. It may be 
defined as follows ; 

Highly specialised forms of small freshwater pipe-fish with a tubular 
trunk slightly compressed dorso-ventrally, and a long drawn out tail 
which is provided with a small fan-shaped caudal fin at the tip. The 
head is of moderate size produced into a dorso-ventrally compressed 
short snout. The mouth is small, terminal, slightly oblique and 
bordered by small intermaxillaries, maxillaries and mandibles which 
are roughened but without teeth. The vomer, palatines, and pterygoids 
are also without teeth. The post-temporal is suturally united to the 
skull. The verte-brae are without any articular process ; none of the 
anterior vertebrae are fused together or united to the skull. The body 
is enveloped by calcareous scutes forming distinct rings round the body. 
The rings, with the exception of the first or the scapular ring, correspond 
to the vertebrae ; the ventral plates of the first seven rings are 
comparatively feebly ossified. There is no lateral line. The external 
olfactory organ is represented by a pair of open pits situated in close 
proximity near the eyes. There are two dorsal fins ; both the pectoral 
and the ventral fins are fairly well developed, the latter being inserted 
below and somewhat behind the middle of the former ; the anal is situated 
immediately below or slightly behind the rayed dorsal. The operculum 
is well developed. The gill-openings are separate and moderately wide* 
There are four complete lobate gills. The branchiostegal rays are six 
in number. 

Remarks . — As has been pointed out above the family Indostomidae is 
closely allied to the families Solenostomidae and Syngnathidae, but it 
differs from these families in several important characters some of which 
we tabulate below : — 

Solouostomidae. 

1. Body compressed, tail very 
short wi^ an extremely 
long and broad caudal fin. 


2. Skin with large stellate ossifi- 
cations, leaving lai^o inter- 
spaces naked, arranged in 
longitudinal and transverse- 
series, forming an uninter- 
rupted dorsal and ventral 
median keels before first 
dorsal and ventrals, render- 
ing the anterior pa^ of the 
trunk immovable. 


SSyngnathidae. 


1, Body elongated, angu- 
lar or laterally com- 
pressed or rounded ; 
tail long and prehen- 
sile in cases where the 
small caudal fin is 
absent. 

2, Skin completely ar- 

moured by bony 
scutes, arranged re- 
^arly in series, and 
forming rings round 
the body, wMch, with 
the exception of the 
first, correspond to the 
vertebrae. 


Indostomidae. 


1. Body tubular, slightly 
compressed dorso-vent- 
rally ; long drawn out 
tail with a small fan- 
shaped caudal fin. 


2. Same as in Syngnathi- 
dae. 


^ For a detailed account of the order Solenichthyes see Jungersen, H* F. — D. Kgl 
Danske Videnah. Sdak. Skrifter (Naiur. Og. Math.) Ser. 7, VIII, pp. 270-368, pis. i-vd 
(1010). See also Weber, M. & de Beaufort, L. Fishes of the I ndo» Austral. 

Archipel., IV, pp. 7-lU (1022). 
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Solenostomidae. 


Syngnathidae. 


Indostomfdae. 


3. One spinous and one soft dor- 3. One soft doi-sal (exoep- 

sal nn ; the latter opposite tionally absent), gene- 
the anal. Both with un- rally opposite the 
branched rays. minute anal which 

is usually present. 

4. Laige ventrals opposite the 4. Ventrals absent. 

spinous dorsal. 


6, One nasal opening. 
0. Gill openings wide. 


5. Two nasal openings. 

6. Gill openings reduced 
to small dorsal aper- 
tures. 


3. One spinous and one 

soft dorsal fin, the 
latter opposite the anal. 
Both with branched 
rays. 

4. Small ventrals below 
and somewhat behind 
the middle of the peo^ 
torals. 

5. Two nasal openings. 

6. Gill openings moderate- 
ly wide. 


7. Three anterior vertebrae 7. Three anterior vertebrae 7. Anterior vertebrae free, 
suturally united to the skull. immovably joined to- 
gether. 


Indostomus, gen. nov. 

The anterior dorsal fin consists of 5 short slender and sharp spines, 
one on each of the rings behind the 2nd ring. They are not connected 
with one another by membrane. The posterior dorsal is higher than the 
body and consists of 6 soft rays, all of which are branched distally. 
The anal fin, which is about as high as the dorsal, also consists of 6 branch- 
ed rays. The pectorals are more or less roimded, and their rays are 
entire. The ventrals are with 1 spinous ray and 3 branched ones. 

The other characters of the genus have been fully enumerated above 
in the description of the family. 

The genus is monotypic and endemic in the Indawgyi Lake, in the 
Myitkyina District, Upper Burma, where the only known type- 
species, I, 'paradoxus, was found. 


Indostomus paradoxus, sp. nov. 

(Plate X, figs. 1, 2, 3.) 

Di. 5, Djj. 6. A. 6, P. 26-26, V. 1/3, C. 12. 

The trunk is more or less tubular, slightly compressed dorso-ventraUy, 
and the part from the posterior end of the dorsal fin to the base of the 
caudal is considerably narrow. The head and the snout are moderately 
compressed. On the body there are usually 22 rings of scutes, of which 
8, including the scapular, Ue in front and 9 caudals behind the second 
dorsal. 

There are three pairs of cristae on the dorsum, which run parallel to 
one anoth^ on cither side of the dorsal fins ; the innermost pair of the 
dorsal cristae eictend posteriorly as far as the 18th scutum as a continuous 
ridge without any spines. The second pair of dorsal cristae run as far 
as tihe 16th scutum ; the third, or the outermost pair, is somewhat curved 
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outwards in the anterior half and are continuous with the superior cristae 
of the tail. There are two pairs of lateral cristae in the trunk, of which 
the superior ones curve downwards one ring in front of the insertion of 
the anal fin, and then run straight to terminate on the 18th ring, while 
the inferior cristae curves downwards about its middle and continues 
posteriorly as the ventro-lateral crista of the tail on each side. There is 
a pair of inferior cristae which can equally be described as lateral or ventral 
and which start slightly below the middle of the pectoral fin, curve round 
the middle and extend up to the l^th segment. A pair of ventral cristae 
start from the inner edge of the pectorals and running externally curve 
round the anus and then run to the tip of the caudal laterally on the sides 
of the anal. A low median crista is also present on the tail region start- 
ing from the end of the anal fin and terminating about the tip of the tail. 
The operculum is moderately arched and has 6-6 finely serrated radiating 
ridges. 

The length of the head is contained from 3*8 to 4*1 times and the 
depth of the body from 9 to 9*8 times in the total length of the body 
without the caudal. The eyes, which are very prominent, are situated 
in the anterior half of the head, and their diameter is contained about 
6*6 times in the length of the former. The interorbital space is 
slightly narrower than the diameter of the eye. The length of the snout 
is twice the diameter of the eye. 

The first dorsal consists of 5 short, more or less stout and sharp spines, 
each of which has a membranous attachment at the base, but the mem- 
branes are not continuous. 

The second dorsal is situated nearer the tip of the snout than the 
base of the caudal fin. The anal is inserted just below the dorsal and 
resembles it in the number of its rays. The pectoral is slightly shorter 
than the ventral and is more or less rounded ; the latter begins below the 
posterior third of the pectoral. The caudal tin is fan-shaped and slightly 
longer than the ventral. 

The lower jaw is slightly longer than the upper. Both the jaws are 
toothless, but there are a number of fine ridges along the outer margin 
of both the jaws. The gape of the mouth is equal to the diameter of the 
eye. The opening of the external nostrils are two narrow slits situated 
in front of the orbital ring. 

The colour of the specimens in spirit is light olivaceous green, darker 
above and lighter below, and clouded wdth &ie darkish spots all over the 
body. The spines of the first dorsal are blackish. Both the rayed 
dorsal and anal fins are banded with black and white. The pectorals and 
the caudal have a central blackish band, while the ventrals are blackish 
near the bases. 

A large series of I. paradoxus was collected from different parts of the 
Indawgyi Lake and the majority of the specimens were dredged from 
the north end of the lake near Nyaungbin. According to Dr. Chopra’s 
field notes the bottom of this part of the lake consisted of “ hard black 
clay massed together in small lumps. A great deal of submerged rotten 
and rotting vegetation. Water is nowhere more than 14 or 16 feet ; 
pot yexy clear on account of the peen algae floating about,” 
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Type-series. — ^No. F. 11013/1 in the collection of the Zoological Survey 
of India (Ind. Mm,), Calcutta. Collected from the north end of the 
Indawgyi Lake near Nyaungbin. 


MeaswemerUs in millimetres. 


Total length without caudal . . 


250 

27*0 

26*0 

Length of head 


6-6 

6*5 

6*5 

Height of body 


2-76 

2*95 

2*95 

Length of snout . . 


2*0 

2*0 

2*0 

Diameter of eye . . 


1-0 

1*25 

1*0 

Tnterorbital width 


0*76 

1*0 

0*75 

Height of dorsal fin 


3*75 

4*0 

3*5 

Height of anal fin 


3*75 

4*0 

3*25 

I-ieni^h of pectoral fin 


1*6 

1*76 

1*6 

Lenj^h of ventral fin 


2*0 

2*0 

2*0 

Length of caudal fin 


2*5 

2*75 

2*5 


Fanuly SYNGNATHIDAE. 

Ooryichtliys dwcheri, sp. nov. 

(Plate X, fig. 4.) 

D. 32, A. 3, P. 18, C. 9, Rings 16+32, subdorsal rings 1+6. 

The body is elongated and nearly as high as broad. The trunk region 
is heptagonal while the tail is tetragonal. The shields are transversely 
striated and their margins are fairly prominent. The intermedial shields 
are not prominent. 

The inferior cristae of the trunk and the tail are discontinuous, while 
the median cristae of the trunk and the inferior cristae of the tail are 
continuous. The superior cristae of the trunk and the tail are disconti- 
nuous. The posterior end of the superior cristae of the trunk is continued 
nearly to the end of the dorsal, while the anterior end of the superior 
cristae of the tail extends to the first anterior ring of the tail. The ven- 
tral crista is very prominent. The operculum is more or less vaulted and 
has a complete longitudinal keel which is devoid of radiating ridges. 

The head is nearly j- of the total length of the body including the 
caudal fin and nearly half as long as the trunk. The snout is about l'| 
times as long as the postorbital part of the head and about 3 times the 
diameter of the eye. The eyes are prominent and their diameter is about 
^ of the length of the head. The interorbital space is concave and half 
as wide as the orbit. 

The tail is longer than the trunk and head. The dorsal fin is consider- 
ably less in height than the maximum depth of the body and its base is 
slightly elevated. The caudal appears to be roimded and is nearly ^ the 
length of the postorbital part of the head. 

The colour in spirit is greenish. On the trunk there is a lateral dark 
band on each side ; another narrower band passes from the tip of the 
snout through the eye to the hind border of the operculum. 

The single type-specimen was procured from Namkawng dumng at 
Eamaing in the Myitkyina District, and is 100 mm. long including the 
caudal^ 
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Rdaiionahips. — D. diincJeeri, sp. nov. is closely allied to D. caudoeaH- 
natus M. Web., known from a single female specimen from North New 
Guinea, and D. retm (Bikr.) which is conunon in different parts of 
Sumatra, Java, North and South New Guinea, Philippines, Bismarck 
Archipelago, New Caledonia, etc. The points of differences of D. dun- 
ckeri from these two species are shown below : — 

D, caudocarifMiius M. Web. D. retrii (Blkr.)> D. dUnckeri, sp. nov. 

D. 42 ; Rings 20+28 ; Sub- D. 34-40 ; Rings 16-17+28 D. 31-32 ; Rings 10+32 ; 
dorsal rings 2+8. -31 ; Snbdorsal rings 1-2 Subdorsal rings 1+6. 

+7-8. 

5 radiating ridges below oper- Generally 1-2, exceptionally No radiating ridges below 
oular keel. 3 or none rf^liating ridges the opercular keel. 

bdow the opercular keel. 

Eye about 6^ times in head. Eye about 5 times in head. Eye about 6 times in head. 

Snout slightly longer than Snout as long as or some- Snout 1^ times longer than 
postorbital part of head. what shorter than post- postorbital part of head. 

orbital part of head. 

Tail slightly shorter than Tail considerably longer Tail slightly longer than 
trunk and head. than trunk and head. trunk and head. 

Caudal as long as postorbital Caudal about equal to post- Caudal If times in postor- 
part of head. orbital part of head. bital part of head. 

Type-spedmen. — No. F. 11018/1 in the collection of the Zoological 
Survey of India {Ind. Mus.), Calcutta. 

Family TETEAODONTIDAE. 

Tetraodon cutcutia Ham. Buch. 

1822. Tetrodon cutcutia, Hamilton Buchanan, Fish, Ganges, pp. 8, 362, pi. 
xviii, fig. 3. 

1870. Tetrodon cutcutia, Gunther, Cat. Fish. Brit. Mus., VIII, p. 290. 

1878, Tetrodon cvicutia. Hay, Fish. India, p. 703, pi. olxxxii, fig. 5. 

1889. Tetrodon cutcutia. Day, Faun. Brit. Ind., Fish. II, p. 493. 

1889. Tetrodon cutcutia, Vinciguerra, Ann. Mus. Civ. Stor, Nat. Genova (2) IX, 

p. 359. 

As in the Ihdian specimens, the caudal fin is tipped with carmine, but 
there is no red spot on the throat. 

T. cutcutia is common all over the lake, generally in the shallower parts, 
and is also found in some streams and pools connected with the lake. 
It is said to inhabit “ clear water with sandy bottom.’’ This fish is not 
used fresh but is made into Nga-pi, the favourite drink of the Burmese . 

A large number of specimens were collected from various parts of 
the lake and a few from streams. The largest specimen is 74 mm. long. 



Explanation op Plate VII. 

Fig. 1. — Amblyoeps horae, sp. nov. 

Lateral view of type-specimen, X IJ. 

„ 2. — Olyptothorax tvbercuhtm, sp. nov. 

Lateral view of type-specimen, X 2J. 

„ 3. — Olyptothorax burmanious, sp. nov. 

Lateral view of t 3 ^-specimen, nat. size. 

„ 4. — Lateral view of Acanthopthaknus pangia (Ham. Bjch.), x 3. 

„ 6. — ^Lateral view of Danio {Brachydanio) rerio (Ham. Buch.), X 2. 
„ 6, — ^Lateral view of Badis dario (Ham. Buch.). 

Figs. 7, 7a. — Copies of Hamilton Buchanan’s unpublished figures of 
“ liabrus darli ” {=Labrus dario). 






Explanation op Plate VIII. 

Akysis variegaim subsp. variegatm, nov. 

Fig. 1. — Lateral view of type-specimen, x 2. 

„ 2. — ^Ventral view of the same, X 3. 

Chopraia rupicola, gen. et sp. nov. 

Fio. 3. — Lateral view of type-specimen, X 5^. 

Paras pliaerichthys ocellatus, gen. et sp. nov. 

Fig. 4. — Lateral view of type-specime^i, X 5. 

„ 4a. — Operculum removed to show suprabranohial organ. 



Isa iMft Vm, Vox. HXI, 1929. 
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Explanation of Plate IX. 

Barbus iewdli, sp. nov. 

Eia. 1. — ^Lateral view of type-specimen, nat. size. 

„ la.- -Dorsal view of anterior portion of the same, nat. size. 
„ 16. — Y entral view of anterior portion of the same, nat. size. 

Barbus myUhyinae, sp. nov. 

Era. 2. — ^Lateral view of type-specimen, x f. 

„ 2o. — ^Dorsal view of anterior portion of the same, X £. 

„ 26. — ^Ventral view of anterior portion of the same, X 3. 




Explanation op Plate X. 

Indostomus paradoxus, gen. et sp. qov. 

Fig. 1. — ^Lateral view of type-specimen, x 7. 

„ 2.— Doisal view of the same, X 7. 

„ 3. — ^Ventral view of the same, X 7. 

DoryichiJiys diinckeri, sp. nov. 

Fig. 4.— Lateral view of type-spedmen, x 2. 
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Intboduotion. 

The following paper contains an account of the Oligochaeta collected 
by Dr. B. Chopra in and near the Indawgyi Lake in Upper Burma during 
his exploration of this area in 1926. 

Not much need be said by way of introduction concerning the collec- 
tion. Prof. Gates’s papers published during the last few years have 
made the Burmese fauna well known to us, and the number of new forms 
here described is not large. 

A spebies of Limnodrilm is pretty certainly new, but the single sexual 
specimen did not allow a complete description, and I have therefore 
not given it a name. Branchiura sowerbyi is now coming to be recognized 
as a regular inhabitant of the lakes and other collections of fresh water 
of the Indian region and the Far East. 

Notoscolex choprai, here first described, is a member of an interesting 
and rather narrowly localized group of species within the genus, charac- 
terized by an abnormal shifting forwards of the organs of the anterior 
part of the body by one segment, and the presence of calciferous glands 
in front of the ovarian segment. 

The relations between Pheretima anomala, “ P. insolita,” and the 
forma centralis here described, which is practically Gates’s “ Type F.” 
(Gates, ’26a), have interested me ; and I have interpreted P. anomala 
and “ P, insoiita ” as having diverged, the one in the direction of a 
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male, the other in that of a female form, from a forma centralis, the 
folly hermaphrodite original. 

My thanks are due to Dr, Chopra for the care he took in the pre- 
servation of the worms. They were all in excellent condition, and the 
present is certainly the best preserved collection that it has been my 
fortune to receive. 


Family TUBIFICIDAE. 

Glenus Branduora Bedd. 

Brandiiura lowerbyi Bedd. 

Indawgyi Station 7 ; dredging in the Indawgyi Lake along its western shore near 
Loimon, Myitkyina Dist., Upper Burma. B. Chopra. 4-5. xi. 26. Numerous 
fragments, the worm or worms apparently having undergone autotomy. 

Indawgyi Station 3 ; dredging in the Indawgyi Lake at its south end and along 
its eastern shore near Lonton, Myitkyina Dist., Upper Burma. B. Chopra. 
18-31. X. 26. Several fragments. 

The same. A large number of fragments, those of the anterior end mostly sexual. 

Indawgyi Station 10 ; dredging at the north end of the Indawgyi Lake, Myitkina 
f)ist.. Upper Burma. B. Chopra. 7-10. xi. 26. Three small fragments. 

Xu the majority of the fragments which contained sexual organs 
(second tube from Indawgyi Station 3) the “ pseudopenes were seen 
projecting. 



v.n.c. 

Tbxt-fig. 1. — Branchiura aomrbyi ; transverse section through segm. xi, to show everted 
pseudopenes ; X 34 (Abbe’s drawing apparatus). AL, atrium within 
ooelomic sao ; at, par., atrium and paratrium together, before union, 
just after entering ooelomio sac ; b,, body-wall, with the three layers, 
epithelium, circular and longitudinal muscular coats ; c.«., muscular 
wall of ooelomic sac. which by its contraction causes extrusion of pseu- 
dopenis ; in/., intestine ; psp,, pseudopenis, the everted octal portion 
of atrium ; s,v,, seminal vesicle (sperm sao) containing sperm morulae ; 
v.d,f vas deferens ; v.n.c., ventral nerve cord. 

I described f>he “ pseudopenes ” in a ptevious paper (’18), and gave 
a diagrammatic figure to illustrate the mechanism of protrusion (by 
eversion of the teminal pcartion of the atrium). My sections of the 
jnres^t specimens ^ve a particularly clear view of the relations of the 
parts in protrusion, and I reproduce here (fig. 1) one of the transverse 
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series in illustration. It seems quite evident that whatever may be the 
fimction of the pseudopenes, they are far too voluminous to be used as 
intromittent organs. 


Genus Limnodrilus Clap. 


Lunnodriliu sp. 

Indawgyi Station 7 ; dredging in the Indawgyi Lake along its western shore near 
Ijoimon, Myitkyiria Dist., Upper Burma. B. (Chopra. 4-5. xi. 2(5. Numerous 
specimens, none sexual. 

Indawgyi Station 3 ; dredging in the Indawgyi Lake at its south end and along 
its eastern shore near Lonton, Myitkyiria Dist., Upper Burma. B. Chopra. 
18-31. X. 20. A number of specimens, one with sexual organs. 

Indawgyi Station 10 ; dredging at the mu-th end of the Indawgyi Lake, Myitkyina 
Dist., Upper Burma. B. Chopra. 7-10. xi. 26. One complete worm and 
the anterior end of another, neither sexual. 

The worms are filiform, very long in proportion to their thickness, 
the hinder part in particular being extremely thin and thread-like. The 
length is 80, 90, 100, or 120 mm., while the maximum diameter (towards 
the anterior end) is only about 0*5 mm., or at most 0*75 mm. 

The prostomium is roughly triangular, with a blunt rounded anterior 
end. 

The setae in both dorsal and ventral bimdles are double-pronged 
crotchets, as usual in the genus. In the anterior part of the body (up 
to segm. viii in the sexual specimen, or up to xi in the others) there are 
two or occasionally three setae per bundle, but in the middle and hind 
regions each bundle consists of only a single seta. The proportions of 
the prongs vary ; the distal may be twice as long and twice as thick at 
the base as the proximal, but further back in the same specimen the two 
were more nearly equal. The nodulus is frankly distal ((listal : proxim- 
al : : nearly or quite 1 : 2). 



Tkxt-fig, 2 . — Limmdrilna sp. ; chitinous xienis sheaths, one drawn from one side, the 
other from the other side of tho body. 

In the anterior segments (i-vii, and again in ix and x) there are com- 
plicated parietal vascular loops ; possibly there are hearts in viii, but 
I cannot say that they were clearly distinguished. Parietal vessels, 
if present, were not visible in the hinder region of the body. 

The spermathecal apertures are on segm. x, and the male pores on xi. 
The shape of the chitinous penis sheath could be seen in the only sexual 
specimen, which was examined in cedar oil, and is represeuted in fig. 2 ; 

?2 
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it 18 short, — only about twice as long as broad at its widest part, — and 
twice as wide above as below ; there is a one-sided lateral expansion at 
its lower end. 

Remarks, — ^The only Limnod/rilus known from the Indian region is 
L. sociaUs Steph., which is widely spread, occurring from the north to the 
south of India, in Burma, and in Japan. From that the present species 
difiers widely in the number of setae per segment and in the shape of the 
chitinous penis sheath. The single sexual specimen unfortunately 
did not cut well, and I am unable to add an 3 dhing to the short account 
written from the examination of the specimen in cedar oil ; I think, 
however, that the two peculiarities I have just mentioned will allow of 
the present form being recognised when it is met with again. 

It is remarkable that this worm should have been found, on each 
of the three occasions, in the same localities as Branckiura sowerbyi ; 
and in this connection it may be recalled that I found Branckiura sow- 
erhyi associated with another Limnodrilus (L. socialis) both at Lahore 
and in a consignment of worms brought by Annandale from Kyoto, 
Japan (Stephenson, ’12, ’17). 


Family MONILIGASTRIDAE. 

Genus Drawida Mich. 

Drawida longatria Gates. 

Kamaing, Myitkyiiia Dist., Upper Burma. B. Chopra. Nov.-Uec., 192(>. Three 
specimens, sexually mature. 

This species was originally described by Gates (^26), and is again 
referred to in later papers (Gates, ’26, ’26a). The present specimens 
show a number of not altogether negligible variations. 

The worms are smaller than those originally described by Gates ; 
in length they measured 77, 95, and 105 mm., in diameter 3*5 mm. 
The longest had 168 segments, but was perhaps incomplete posteriorly ; 
the next longest had 183. 

The specimens (unlike former examples) showed indications of dorsal 
pores (cf. JO. barwelU, D, nepalensis and Z>. rosea). These began behind 
the clitellum as dark spots, and in some of these spots I think there was 
a patent passage through the body-wall ; the dried surface became moist 
on putting the contents of the body-cavity under pressure by bending 
the worm, — ^though possibly this might have been due to an oozing 
through the parietes. 

The ventral setal bundles of the original examples seem to have 
been closer together than in the present specimens. Here, in the hinder 
and middle part of the body, aa is slightly less than (almost equal to) 
6c, and dd is equal to four-sevenths of the circumference ; in the 
anterior region aa==6c. 

In furrow 10/11 are a pair of large blunt roimded papillae each of 
which forms part of a more extensive elevation, longer than broad, which 
takes up the greater part of the length of segms. x and xi. The papillae 
are situated between the lines of setae 6 and c, the centre of the papilla 
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being nearer to b than to c, and the transverse extent of the papilla equal 
to about the inner two-thirds of the interval be. The surface of the 
papilla is occupied by a slightly convex oval area, the long axis of the 
oval being longitudinal ; this area is sharply delimited at its margin 
by a well marked narrow groove. These papillae appear to be the poro- 
phores, though the exact situation on them of the male pores is not 
obvious. 

The spermathecal apertures, in furrow 7/8, are conspicuous, bounded 
by prominent lips, the middle of the slit-like apertures being in line 
with seta c. 

There are in these specimens no papillae on segm. viii, as in the 
original examples. In one of my three specimens there are, on segm. 
xi and rather on its anterior portion, a pair of fairly conspicuous inde- 
finite whitish swellings of moderate size, situated mainly external to the 
line of the ventral setae but extending inwards so as to include this line. 

The number of gizzards in the specimen I dissected is five, — one 
more than in the original description. 

The greater part of the vas deferens is so disposed as to form a large 
mass of small lamellae, — in places perhaps best described as cauliflower- 
like, — larger than the kidney -shaped testis sac, to the hiliis of which it is 
attached. I found the prostate smooth and shining, not (as Gates) 
finely granular. The parts of the ovisacs in segm. xii were much swollen 
and full of ova. 


Drawida nepalensis Mich. 

Rocky Htreaiii about half a mile from Namma rest house, Myitkyina I>ist , Upper 
Burma. B. diopra. lo. x. 2(>. Four sx^ocimens, one very small and imma- 
ture. 

Njauiigbin, a village at the m»i*th end of the Iiidawgsi Lake, Myitkyina Dist., 
U])])er Burma. B. (Miopra. 710. xi. 2(5. Four si)ecimpTiH, all sexual. 

The habitat of the first batch,— in a rocky stream,— is interesting as 
an example of the predilection of the genus for water (cf. on this subject 
Stephenson, ’23, p. 34). These were very small specimens, the largest 
43 and 48 mm. ; while those of the second batch are 90-100 mm. 

The indications of dorsal pores begin in both batches behind the 
elite! lum. , The pores are represented by dark spots, and there may be a 
slight pitting, but no fluid comes through on pressure. 

In two specimens of the second batch the clitellum is immediately 
obvious, being coloured a rather pretty rose tint. In this batch a pair 
of small transverse depressions, each boimded by a raised lip, is situated 
a little behind furrow 7/8, each depression being in line with the sper- 
mathecal pore in front of it. The depressions are not of much greater 
extent than the slit-like apertures ; that of the right side is absent in 
one of the two clitellate specimens, and both are wanting in one of the 
others. 

The gizzards, in the dissected specimen of the first batch, are three 
in number, in segms. xiv-xvi, while in the dissected specimen of the 
other batch there are only two (as in Michaelsen’s specimens from Java ; 
Michaelsen, ’24). 

The spermathecal duct is (first batch) disposed in irregular windings, 
which are loosely attached to the septum. 
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Fanuly MBGASCOLECIDAE. 

SubfamUy MEQA800LECINAE. 

Gfenus Nototeolez Fletcher. 

Notosoolez dioprai, ep. nov. 

Nyaungbin, a village at the north end of the Tndawgyi Lake, Myitkyina Dist., 
Upper Burma. B. Chopra. 7-10. xi. 20. Two specimens, mature. 

Lonton, a small village on the western shore of the Indawgyi Lake, Myitkyina Dist., 
Upper Burma. B. Chopra. 18-^11. x. 2<». Four specimens, mature. 

External Characters. 

The two specimens of the first batch are 190 and 220 mm. long ; 
those of the second are respectively 430, 290, 212, and 180 mm., — one 
being thus very considerably longer than any of the others. The maxi- 
mum diameter is 5 to 6*5 mm. Segments (of a specimen of average 
length) 304. Colour a fairly uniform grey, hinder end lighter ; clitellum 
purple. 

There is a very distinct secondary annulation of the anterior seg- 
ments, which is particularly confusing, since the setae are here very 
small and seen only with difficulty. 1 have however succeeded in 
making out the complete series of setal bundles in more than one speci- 
men, and find that segms. i, ii and iii consist of a single annulus each, 
segm. iv of two, v of two or three, vi of three or four, vii-xi of four, and 
xii of three or (counting two slighter furrows) five. 

The prostomium is small and prolobous ; segm. i is marked by a 
number of short longitudinal grooves all round its anterior margin. 

Dorsal pores begin from furrow 9/10. 

The setae are small and paired ; ab is equal to one-third of aa, but 
varies somewhat in different parts of the body, perhaps owing to irregular 
contraction ; it is equal to a half to two-fifths of 6c, and is almost equal 
to cd ; dd is about two-thirds of the circumference ; aa is relatively 
smaller in front of the clitellum. 

The clitellum extends over segms. xiii-rjxvi (=3|) ; thus it (and the 
genital apertures) are one segment further forward than is usual in the 
genus. It is purple in colour and well defined, — limited behind by a 
constriction which excludes a sharply defined annulus of segm. xvi 
from the clitellar region. Dorsal pores are visible on the clitellum. 

The male area (fig. 3) includes the whole ventral surface of segms. 
xvii and xviii, with the posterior third of segm. xvi. In shape the area 
is almost quadrangular, the anterior end being narrower and the ante- 
rior angles rounded off ; the whole area is about one-fourth wider than 
long. The periphery 6t the area is raised^ forming a very broad and 
tumid border surrounding a central depression, of the same shape as 
the whole area. The bottom of the area is somewhat furrowed trans- 
versely ; there is transverse furrow on the anterior lip of the area, 
a second, bent somewhat backwards m its middle part, delimiting the 
anterior lip from the central depression, and sometimes a third on the 
posterior lip. The lateral lips are particularly broad ; each has a well 
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defined clean longitudinal cleft or furrow, of some length, along its 
middle, best marked in its posterior portion ; this cleft is continued 



Text-fig. 3 . — Noloscolex choprai ; the male area. Ad., anterior lip, with transverse 
groove ; d., central depression ; g., groove leading to male pore, ^ ; 
p.l., posterior hp, also with transverse groove ; x, lateral lip around 
posterior end of groove (forming almost an independent papilla). 

forwards and bends inwards towards the middle line, ending in a pore — 
the male pore — not far from its fellow of the other side, in front of the 
short transverse groove between anterior lip and central depression. 
The male pores are thus on segm. xvii, on the posterior aspect of the 
anterior lip of the male area ; but this region may overhang the central 
depression, so that in a strictly ventral view the pores are concealed. 

The female apertures are near each other in a whitish transversely 
oval area on the anterior portion of segm. xiii. 

The spennathecal pores are inconspicuous, deeply situated in fur- 
rows 6/7 and 7/8 near the middle line, slightly internal to tie line of 
seta a. 

Internal Anatomy. 

Septum 4/5 is thin, 5/6 slightly thickened, 6/7, 7/8, 8/9 and 9/10 very 
thick and muscular, 10/11 somewhat and 11/12 slightly thickened ; 
one or two still further back are perhaps slightly thickened also. 

The gizzard is large, elongated, cylindrical or slightly barrel-shaped, 
in segm. vi. Calciferous glands are present in segms. x, xi and xii, the 
first pair flattened antero-posteriorly, and all somewhat kidney-shaped. 
The intestine begins in xiv. 

The last hearts are situated in segm. xii. 

There are numerous small micronephridia. In the anterior segments 
tufted nephridia are present ; and at ^e hinder end there is, in addition 
to numerous micronephridia, a pair of larger loops per segment ; but 
I almost missed these, in consequence of their being closely applied to 
the int^tine (not lying on the Wy-wall in the dissection), and hence 
inconspicuous. 
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The male funnels are free, in segms. ix and z ; testes were not identi- 
fied. The seminal vesicles are two pairs, in z and zi, of moderate nze, 
meeting in the mid-dorsal line, smooth and not cut up into lobes. 

The prostates are compact glands situated in segments zvi-zz, but 
may push the anterior and posterior septa respectively of these segments 
somewhat forwards and backwards ; in the dissected specimen lie two 
glands were not quite at the same level. The outer margin of the posterior 
part of the gland appears lobed because of constrictions due to lie septa. 
The duct is given off from the anterior portion of the gland ; it is short 
and bent, the loop having its blind end directed forwards on one side, 
backwar(hi on the other ; it is soft, not muscular, and ends under cover 
of a strong sheet of oblique muscle bands situated on the body-wall 
within the circular muscle layer. There are no penial setae. 

The ovaries are in segm. zii. 



Text- FIG. 4 . — Notoscoler choprai ; ispermatheoa. 

The spermathecae (fig. 4), situated in segms. vi and vii, or both in 
vi (the greater part, at least, of the posterior spermatheca of the left side 
was in vi in the dissected specimen), open quite near the middle line. 
The ampulla is a simple sac ; the duct is short and moderately stout ; 
there is a single diverticulum, shortly club-shaped, given off from the 
anterior side of the upper end of the duct. 

Rermrhs, — The shifting forwards of the organs of the anterior part 
of the body by one segment, and the position of the calciferous glands 
in front of the ovarian segment, place this species in the stewarti group 
{N. stewartiy striatus, oneili, birmanicus). From N. stewartiy to which 
it has the greatest resemblance, it is distinguished by its larger size, by 
the extent of the clitellum, the characters of the male field and the relative 
proportions of the spermathecal ampulla and diverticulum. 

The whole stewarti group is, so far as known at present, confined to 
the Abor region and Upper Burma. 


Genus Pheretima Kinb. 

Pheretiiiia andertoni Mich. var. cfaoprai, m var. 

Nyaimgbio, a village at the north end of the Indawgyi Lake, Myitkyina Diet., 
Upper Burma. B. Chopra. 7-10. xL 26. Two specimens, sexually mature. 

External Characters. 

Length 132-138 mm. ; TnuTiiif^n Tn dimneter 6 mm* Colour brownish 
purple dorsally, rather paler behind ; pale ventrally ; clitellum rather 
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more distinctly purple. Segments 118 and 119 ; some slight irregular 
secondary annulation in some of the preclitellar segments. 

Prostomium large, broad, epilobous ^ ; the tongue not delimited 
behind. 

Dorsal pores begin in furrow 12/13. 

The setae are very small, very numerous, arranged without dorsal 
or ventral break, and equally closely set dorsally and ventrally ; I 
counted them as follows : — 69/ix, 72/xii, 81/xix, and 90 in the middle of 
the body, while towards the hinder end they were particularly numerous 
and close-set, 100 or more per segment. 

The clitellum, extending over segms. xiv-xvi (=3), is purple in 
colour, smooth, and without dorsal pores or setae. 

The male pores are about two-sevenths or nearly one-third of the 
circumference apart, with 14-16 setae intervening ; they are situated 
on large round porophores, which take up the whole length of the segment. 

The female aperture is midventrally situated, in one specimen in a 
short transverse furrow, in the other appearing as a mere oval depression. 

The spermathecal pores are four pairs, in furrows 5/6-8/9, more than 
one-third of the circumference apart and nearly in the lateral line. 

Over furrow 21/22, in the specimen first examined, are a pair of large 
flat circular papillae, extending lengthwise from the setae of xxi to those 
of xxii, and indeed causing the setal rows to bulge apart slightly ; the 
outer borders of the papillae arc about in line with the centres of the 
male porophores ; the borders are very slightly elevated and whiter in 
colour than the centres of the papillae. In furrows 22/23, 23/24 and 
24/25 is a series of unpaired papillae, midventrally situated, similar to 
but slightly smaller than the paired papillae, very slightly broader than 
long, nearly touching their neighbours in front and behind, — i,e., each 
nearly equal to a segment in length. 

In the second specimen the paired papillae are similarly placed ; 
the unpaired papillae arc six in number, — one very small one in furrow 
18/19 ; the three over 22/23, 23/24 and 24/25 as large as those in furrow 
21/22 and distinctly oval in shape, their transverse extent being almost 
equal to the transverse interval between the paired papillae ; and two, 
over furrows 26/26 and 26/27, considerably smaller, especially the last, 
which is a little to the left of the middle line. 

Internal Anatomy, 

The differences from the type form of the species are as follows ; — 
Septa 3/4, 4/6, and 5/6 are thin (5/6 appearing thickened because covered 
on its anterior face by a layer of nephridial tubules), 6/7 is similar to 
6/6, 7/8 slightly thickened ; the next is 10/11, which along with 11/12 
is somewhat thickened. 

The caeca originate in segm. xxvii. 

The last hearts are in segm. xiii (not xii). 

The chief difference in the male organs is that there were, so far as 
I aawvino seminal vesicles in segm, x ; those in xi and xii are not out 
up into lobes. 
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The spennathecal ampulla (fig, 6) is an ovoid sac, not shaiply delimited 
from the duct, which is quite short though easily recognizable, only a 



TEXT-Fia. 6 . — Pherelima amlersoni var. rhoprai ; spermatheca, 

fraction of the length of the ampulla, and narrowing to its termination. 
The diverticulum originates at the extreme ectal end of the duct ; it is 
tubular, dilated in a club-shaped manner at its ental end, and thrown into 
a few closely apposed loops or winding irregularly in its middle portion ; 
in length, if extended, it would nearly equal the ampulla and duct to- 
gether. 

Remarhf , — The dijBEerences of the present variety from the type form 
of the species are the smaller size, the paired papillae on furrow 21/22 
(instead of a single median papilla), and the more elongated spermathecal 
ampulla ; the much smaller degree of thickening of the septa, and the 
situation of the last heart in segment xiii may also be mentioned. 

Pheretiiiia anomala Mich. 

Hopin, Myitkyiiia Dist., Upper Burma. B. Ch()pra. 12*13. x. 20. Two speci- 
mens, mature. 

The genital papillae do not extend back behind segm. xxi ; in one 
specimen there is a pair of papillae on xvu,-“One segment further forward 
l^ian usual. 

The distribution of the testes and male funnels was also abnormal ; 
they were present in segms. v, vi, vii, viii, one pair in the combined 
segments ix-x (there being apparently no septum 9/10), and one pair in 
xi ; but the last two pairs, instead of being, as usual, enclosed in 
testis sacs, were free, like those in front of them. 

A large number of small round yellowish bodies seen through the 
thin body-wall in the hinder third or half of the worm were found, on 
opening the specimen, to be mostly adherent in a layer to the inner surface 
of the body-wall ; they were simply masses of Monocystis spores (pseudo- 
navicellae) along with some granular matter. 

Forma centralis^ nov. 

Nyaungbin, a village at the north end of Inclawgyi Lake, Myitkyinci Bist., Upper 
Burma. B. Chopra. 7-10. xi. 26. Three specimenR, mature. 

In tixe fizst specimen examined, th^e was a large and protnfrwnt 
papilla (male porophore) on the left side of segm. xx, while smaller 
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papillae were present on the left side of segms. xvii and xviii, and on the 
right side of segms. xviii and xx. On the left side of xix and on the right 
aide of xvii and xix there were no definite papillae, but small transverse 
slit-like apertures were present, sometimes on slight elevations. 

In the second, the male pores on segm. xx were not on porophores, 
but were distinguishable by being slightly internal to the other apertures, 
which were sm^ and slit-like, faintly visible on both sides on segms. 
xvii-xix, on xxi and xxiii on the right side only. 

In the third, the male porophores were on xx, and small slits were 
present on both sides on xvii, xviii and xix. 

Internally, I could not discover any trace of septa 8/9 and 9/10. 

The testis sacs, two pairs, in segms. x and xi, are all separate from 
each other ; there are no supernumerary testes. The vesiculae seminales, 
in xi and xii, are of moderate size, with a few shallow lobulations. The 
prostates are of moderate size, extending from segm. xix to xxii, and are 
deeply cut up into lobes ; the duct forms a single loop, with its blind 
end pointing forwards, the ental limb narrow and not shining, the ectal 
limb shining and becoming much thicker. There is no copulatory 
pouch 

There are three pairs of accessory prostates (in the dissected specimen) 
in segms. xvii, xviii and xix respectively,— rounded and rather mush- 
room-like in shape, each with a very stout duct-like portion, soft yet 
shining and apparently muscular. 

Ovaries and funnels are present in segm. xiii ; the ovaries are flattened 
and rather disc-like, and are attached by the middle of their anterior 
surface to the posterior face of septum 12/13. 


r\ 



Text-fig. ii.—Pheretima annmala f. (entrnh^ ; sperm a theca. 


The spermathecae (fig. 6) are three pairs, opening in furrows 6/6, 
6/7 and 7/8. The ampulla is a much elongated narrow sac ; the duct is 
not distinctly marked off, but may be said to be half or two-thirds as long 
as the ampuUa. The diverticulum, tubular, sinuous, with knob-like ental 
endi enters the extreme ectal end of the duct, and if straightened out 
would extend beyond the end of the ampulla. 
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Remarks. — Miss G. E. Pickford recently drew my attention to the 
remarkable Pheretima speiseri Mich, from New Hebiiies in which 
Michaelsen (13) has described a form A without male pores or prostates 
(but possessing the anterior male organs), and a form B with male pores 
and prostates but with reduced spermathecae ; she remarked {in litt.) 
that this looked very Uke a case of secondary bisexuality, — ^the herma- 
phrodite form having differentiated in two directions, so that the form A 
was losing its male organs (becoming predominantly female), and the 
form B its female organs (becoming predominantly male). She has her- 
self described (’29) a form C, which is fully hermaphrodite, and is, there- 
fore, to be looked on as the central form from which the others arc 
being separated off. 

The present is a parallel case. In 1909 Michaelsen described Phereti- 
ma anomala from Sibpur near Calcutta, in which, while the testes are 
actually in larger number than normal, the female characters are dis- 
appearing, spermathecae being entirely absent. Though of course there 
are many earthworms which are normally without spermathecae, it is 
possible nevertheless that the forms described by Michaelsen function 
only as males. 

In 1925 Gates (’25a) described from Rangoon, along with P. anomala^ 
certain specimens to which at the time he did not give a specific name 
(later called P. insolita), in which on the contrary certain of the male 
organs were in a state of regression ; the prostates and accessory prostates 
(mushroom glands) were absent, there were no copulatory papillae nor 
visible male pores, and the vas deferens was much attenuated towards 
its end, dwindling to a very fine thread, exceedingly difficult or some- 
times impossible to trace, — indeed it “ cannot be traced with certainty 
to an external pore in any of the dissections.” Such specimens can hardly 
act as males, in view of the absence of visible male pores, and of the fact 
that a viscid fluid requires a tube to be of a certain calibre if it is to | ass 
along it. They are therefore functional females, — a view which is borne 
out by the fact that they were only found by Gates (’25a) in localities 
from which P. anomala was also obtained. 

Gates also found a number of specimens with a single small prostate 
or a pair, with a single mushroom gland, or with a mushroom gland and 
a small prostate. Some specimens (type F) had a fully developed pair 
of prostates, and the normal number of mushroom glands, but lacked 
the characteristic copulatory papillae of P. ammala^ possessing instead 
pores with puckered lips. 

This latter condition is that of two out of three of my present speci- 
mens. My third specimen, however, had a certain number of copulatory 
papillae, and thus represents the original hermaphrodite form from which 
presumably both insolita and anomala have been derived, the one {in- 
solita) by suppression of certain of the male characters, the other {anomala) 
by suppression of certain female characters. 

1 think it is necessary to unite all the forms here discussed under one 
species, Pheretima anomala Mich. ; the forms lacking spermathecae 
(possibly functional males), originally described by Michaelsen, ^will 
constitute the forma typica ; the functional females will be the f. insoida' 
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(Gates) ; and the central form from which both the above have diverged, 
comprising Gates’s t)rpe F and the specimens described above, may be 
called P. anomala f. centralia. 


Pheretima elongata (E. Perr.) 

Ixinton, a small village on the western shore of the Indawg}^ Lake, Myitkyina 
Dist., Upper Burma. B. Chopra. 18-31. x. 26. Seven specimens, mature. 


Pheretima houUeti (E. Perr.) 

Kamaing, Myitkyina Dist., Upper Burma. B. Chopra. Nov. -Dec., 1926. A 
number of specimens. 

Lonton, a small village on the western shore of the Indawgyi Lake, Myitkyina Diet., 
Upper Burma. B. Chopra. 18-31. x. 26. Six specimens. 

In 1900 Michaelsen united Rosa’s Perichaeta campanulata with 
Pheretima houlleti under the latter name ; but Gates later (’27) showed 
that they ought to be kept separate. The present specimens belong 
rather to the species houlleti than to campanulata ; I give a few notes 
on certain features, including those which are diagnostic of the two 
species. 

The longest specimen measures 142 mm. ; the maximum diameter 
is 3*5 mm. The dorsal and ventral setae of segms. ii-ix are not irregularly 
placed to any notable extent ; the setae are more closely set dorsally. 
The ventral setae of segms. ii-ix are larger than usual, and are modified 
in shape, — not always in the same way ; there is no definite nodulus, 
and in some there is a fine ornamentation of delicate transverse markings 
(? each a fine series of points) near the tip. The dorsal and ventral 
breaks are small and irregular, the average extent of these being a6 
and 1| yz ; in general the setae are small ; the following numbers were 
counted : — 31/v, 47/ix, 54/xii, 52/xix, and 62 in the middle of the body. 
The number of setae intervening between the male pores varies from 4 to 
12, and the distance apart of the pores from one-fourth to one-third of 
the circumference. 

No penial setae were discoverable. 

The testis sacs of each segment, x or xi, are widely separate , the 
sacs of xi reach anteriorly to and join septum 10/11, on the anterior 
side of which are situated the testis sacs of segm. x ; but whether or not 
there is a connection through the septum between the sacs of xi and x 
could only be ascertained from a series of sections. 

Small white glandular masses accessory prostates ”) are attached' 
to and open into the copulatory chamber. 

The number of spermathecae is variable, — either two or three pairs, 
or two on one side and three on the other. The windings of the sper- 
mathecal diverticulum are somewhat irregular, and are not usually all 
in the same plane, though they may be so or nearly so. The stalked 
accessory gland in connection with each spermatheca may be absent, — 
in one oi the two specimens dissected (which had only two pairs of sper- 
mathecae) none of the organs was accompanied by a stalked gland. 
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Phmretima lignicola Steph. 

Hopin, Myitkyina Dist., Upper Burma. B. Chopra. 12-13. x. 26. Two sped- 
menS) sexual. 

Nyaungbin, a village at the north end of the Indawgyi Lake, Myitkyina Pist., 
Upper Burma. B. Chopra. 7-10. xi. 26. Six apecimens, sexual. 



Text- FIG. 7. — PhcrHima lignirohi ; sperm atheea. 

The spermathecal diverticulum in the specimen dissected (from 
Hopin) (fig. 7) is longer and more simply tubular than originally described 
by me, — ^just about as long as ampulla and duct together. 

Pheretima peguana (Rosa). 

Ijonton, a small village on the western shore of the Indawgyi Iiake, Myitkyina 
Dist., Upper Burma. B. Chopra. 18-31. x. 26. Throe specimens, sexual. 


Pheretima planata Gates. 

Kamaing, Myitkyina Dist., Upper Burma. B. Chojira. Nov. -Doc., 1626 Nu- 
merous specimens, mostly sexually mature. 

^Loinon, a small village on the western shore of the Indawgyi Lake, Myitkyina 
Dist., Upper Burma. B. Chopra. 2-5. xi. 26. Numerous specimens, none 
fully mature (at least none with clitellum). 

Nyaungbin, a village at the north end of the Indawgyi Lake, Myitkyina Diet., 
Upper Burma. B. Chopra. 7-10. xi. 26. Two specimens, sexual. 

Lonton, a small village on the western shore of the Indawgyi Lake, Myitkyina 
Dist., Upper Burma. B. Chopra. 18-31. x. 26. Numerous specimens, 
sexual. 

Genus Perionyx E. Pen. 

PerionpE excavatut E. Fen. 

Nyaungbin, a village at the north end of the Indawgyi l^ake, Myitkyina Dist., 
Upper Burma. B. Chopra. 7-10. xi. 26. Numerous specimens, mostly 
witnout or with only slight sexual marks, a few more advanced. 

Lonton, a small village on the western shore of the Indawgyi Lake, Myitkyina Dist., 
Upper Burma. B. Chopra. 18-31. x. 26. Several specimens. 

The specimens were of larger size than usual, — ^tbose from Nyaungbin 
up to 126 mm., and those from Lonton up to 176 mm. The limits previ- 
ously recorded seem to be 23-120 mm. 

A single immature specimen of a Perionyx was taken at Loinon, on 
the western shore of the lake, and may quite possibly have belonged to 
the same species. It was 133 mm. in length ■, the male pores were barely 
indicated, on segm. xx; and the female pore was represented by a slight 
depression on xvi ; these positions are of course abnormal, but there are 
in fact large variations in the situation of the genital apertui^es in P. 
excavatuu. 
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ON THE GYRINIDAE OF THE NERBUDDA RIVER. 

By Georg Ochs, Frankfurt ajMain. 

Through the kindness of Dr. Hem Singh Pruthi, Assistant Superin- 
tendent, Zoological Survey of India, Calcutta, a large collection of 
Gyrinidae, made during the survey of the Nerbudda river, was placed 
in my hands for identification. The collection contains no new species, 
which seems to indicate that we are already pretty well acquainted 
with the Gyrinid fauna of India. For this credit is due to the great 
zeal of Indian collectors and to the praiseworthy activity of the scientific 
institutions in India for sending the material promptly to specialists for 
study. Nevertheless the collection has proved of great interest, as, 
except for a small collection received sometime ago from Dr. C. F. C. 
Beeson of the Forest Research Institute at Dehra Dun, practically no 
membra of the family have previously been collected from the Central 
Provinces of India. 

Gyrinus convexiusculus Macleay. 

Sta. 1. Rewa State, 3,300 ft., Amarkantak, a big tank — the flource of the Nerbudda 
river. 1/1927. (Hem Singh Pruthi). 1 specimen. 

Sta. 6. Rowa State, 3,300 ft., Amarkantak, {id.). 2 apecimens. 

Sta. 12. Rowa State, 3,300 ft., a big pool near Amarkantak. 1/1027. (id.). 90 
specimens. 

Sta. 13. Rewa State, 3,000 ft., J mile beyond Dhud Dhara falls. 11/1927. (id.). 

3 specimens. 

Sta. 16. Rewa State, 3,300 ft., Baratnala, a tributary of the river, 1 J miles from 
Amarkantak. 11/1927. (id.). 20 specimens. 

Sta. 30. Rewa State, 2,700 ft., near Sarai. 11/1927. (id.). 8 specimens. 

Rewa State, Umaria, Jaithari Range, 19-xi-1927 (C. F. C. Beeson). 

This is a widely distributed species, which was described from 
Australia. It was later recorded from New Zealand as huttoni Pascoe, 
and occurs in New Caledonia, Sumatra, Aimam and Ceylon. It is also 
stated to occur in South-China and Tibet, and I have seen a single speci- 
men labelled Java,” but this record appears doubtful. Other Indian 
localities are : Madras ; Madras Town, X/1913 (1 specimen flew into a 
finger-bowl on a dinner table) ; Palni Hills, Poubat-Havangi, 6,900 
ft., 27-viii-1922 (Kemp) ; Nilgiri hills, Coonoor river, l-xi-192 1 (Bhasin) ; 
Mysore, 4,100 ft., 26-iii — 29-iv-1913 (P. S.) ; Bangalore (Cameron), 
21 — 25-i-1924 (Fletcher), 20-viii-1925 (Beeson) ; Bombay Pres., Satara 
dist., Medha, ca. 2200 ft., Yenna Valley, 27-ii — 4-iii-1918, in small pools 
at the edge of the river (Annandale) ; Eastern Himalayas (R. P. Bertrand); 
Himalayas (R. P. Castets, 1904) ; Nepal, Soondrijal, x-1906 (R. Hodgart) ; 
S. Shan States, 4,000,4,500 ft., Burma ; Hsamonghkam, 13 — 14-ii-1917 ; 
Kalaw, lO-iii-1917 (Gravely). 

The older authors confounded this species with G. nitidulus Fab., 
which, though closely allied, is however specifically distinct and inhabits 
the Isles of Mauritius and Reunion. Other allied species are found in 
Madagascar and in South- Africa. 
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Dinentiu (Gyrinodineuta*) unidentatut Aub6. 

Sta. 39. Rewa State, 3 miles from Koilari, 2,650 ft., Il|1027. (H. S. Pruthi). 
1 specimen. 

The type-locality of the species was given as Brazil, but this is 
certainly erroneous. It is widely distributed in India and also occurs 
in Ceylon, Siam, Tonkin, China, Java and the Philippine Islands (as 
subsp. curhdus Reg.). The various Indian localities from where it has 
been collected are : — Bengal : Calcutta ; Berhampore Court ; Konbir 
(P. Cardon) ; Bowring ; Sherpur Town, Mymensingh, 28-X-1909 
(Chaudhuri) ; Chota-Nagpur : Manbhum (K. Hallowes) ; Orissa-Coast : 
Puri, 14 — 27-X-1923 (S. L. Hora & B. N. Chopra) ; Chilka Lake, Sta. 
139 ; Ganjam dist., Rambha, 21-ix-1913 (Annandale) ; Madras : Pondi- 
chery ; Tranquebar (Daldorf) ; Madura ; Karachi (teste Kerherve) ; 
U. P., Lucknow, 8-xi-1907, 22-i-]908; Bihar: Pusa, l-xi-1916, in river 
(Singh), 28-X-1921, 27 — 29-iii-1924 (Rangi) ; Purncah dist., Kierpur, 
i3-ix-1915, in flooded paddy field (Paiva), Burma ; Peninsular Siam ; 
Perak. 

A closely allied species, D. subspinosus Klug, occurs in Mauritius, 
Madagascar and Africa. It is, like the preceding species, a typical 
example of migration of these beetles from Malaya to Africa across the 
land-bridge of the earlier geological times — ^Lemuria. 

Dineutus (Protodineutus) indicus Aub4. 

Sta. 4. Rewa State, a southern tributary of the river, one mile from Amarkantak» 
3,300 ft., 1/1927. (H. S. Pruthi). 7 spocimens. 

Sta. 7. Rewa State, the Sone river at Amarkantak, 1/1927. (id.). 39 specimens. 

Sta. 11. Rewa State, just beyond the Kapilldhara falls, 3,300 ft., 1,1927. (id.). 
25 specimens. 

Sta. 63. Central Prov., Mandla dist., Kharmer Nullah, about a mile below Sakka, 
9-vi-1927. (B. N. Chopra). 2 spocimens. 

Rewa State, Amarkantak, 3,600 ft., 21-xi-1927 (C. F. C. Beeson). 

Rewa State, Umaria, Rewa, Lalpur, in stream, 19-xi-1927 (C. F. C. Beeson). 

This BpecieB occurs throughout India from Ceylon to the Himalayas 
and from Baluchistan to Assam and has been collected from 
numerous localities. 

The subgenus, to which this species belongs, is an African one, and 
a very closely allied species has been collected in Hadramaut (S. Arabia). 
These records appear to indicate that this is probably a[case of re-emigra- 
tion from Africa to India via Arabia at a probably much later date than 
that of the migration of D. {6.) unidentatus from Malaya to Africa 
referred to above. 


Orectochilus haemorrhous R^g. 

Sta. 39. Rewa State, 3 miles from Koilari, 3,650 ft. 11/1027. (H. S. Pruthi), 
thousands of specimens. 

Sta. 42. Rewa State, near Khetgaon, 2,650 ft., 11/1927. (id.). 3 specimens. ' 
Sta. 63. Centr. Prov., Mandla dist., l^aimier Nullah, about a mile below Sakka, 
9-vi-1927. (B. N. Chopra). 1 specimen. 

Sta. 65. Centr. IVov., Mandla dist., Burhner river near Mohgaon, 1,500 ft. 

XJ/1927. (H. S. Pruthi). 1 specimen. 

Sta. 75. Centr. Prov., between Dupta and Gorakpur, 1,600 ft., Xl/1927. 
(»d.). 25 specimens. 

Sta. 87. Centr. Prov., at Padmi, X1I{1627. (id.). 3 specimens. 

Sta. 96. Centr. Prov., at Barham Kalan, current slow, Xll/1927. (id.). 

4 specimens. 

This species was described from Madras and has since been taken at 
Bangalore, 8,000 ft., 12-X-1910 (Annandale) ; Travancore : AUeppey, 
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from pond, 1/1928 (H. S. Rao & M. Sharif) ; Chota Nagpur : Chaibassa, 
Singbhoom dist., 2 — 3-iii-1923 (F. H. Gravely) and Chakradha^ur, 
Sanjai river, 8 — lO-ii-1918 (N. Annandale & F. H. Gravely) ; Bi^r : 
Pusa, 23-iii-1926 (G. P. Pillai). 

R 6 gimbart records a varietal form from the lower reaches of the 
Himalayas (Castets, 1904) and it seems that the specimens from Pusa 
are very near it. The large series from Rewa State, Sta. 39, exhibits, 
however, a great degree of variation in the inner outline of the tomen- 
tons border of elytra, and I doubt whether it is possible to separate the 
varietal form, which is mainly based on this character. 

Orectochilus fletcheri Ochs. 

Sta. 39. Rewa State, 3 miles from Koilari, 2,650 ft., 11/1927. (H. S. Pruthi). 7 
specimens. 

Described from S. Malabar : Kollengode and collected moreover 
in Chota Nagpur : Chaibassa, Singhbhoom dist., 2 — 3-iii-1913 (F. H 4 
Gravely) and Chakradharpur, Sanjai river, 8 — lO-ii-1918 (N. Annandale 
& F. H. Gravely). 

There is a certain difference between the typical specimens and those 
from Central India, chiefly in the males, in that the broadening of the 
tomentous border of elytra begins nearer the base in the typical speci- 
mens. 

Orectochilus ritsemai R^g. 

Sta. 39. Rewa State, 3 miles from Koilari, 2,650 ft.; 11/1927. (H. S. Pruthi). 
22 specimens. 

Sta. 82, Centr. Prov., at Mandla, XI/ 1927. (id,), 1 specimen. 

Sta. 96. Centr. Prov., at Barham Kalan, current slow, XII/ 1927. (id,), 15 

specimens. 

Sta^ 97. Centr. Prov., at Barham Kalan, current rapid, XII/1927. (id,). 1 
specimen. 

Sta. 101. Centr. Prov., at Sandia, XII/1927. (id,), 7 specimens. 

This species was described from an old specimen labelled “ Java ’’ ; 
this locality, however, seems doubtful. In my collection there is a 
specimen with the same provenance, which I found together with a 
specimen of the Indian species, Orectochilus cylindricus R 6 g., and I 
believe that, the indication “ Java,” in both cases, is erroneous. 0. 
ritsemai was collected recently in Burma : Mergui, 1/1927 (Parker) and 
in Tonkin : Hoah Binh (do Cooman) and Hat-Lon-Man, 29-vii-1918 
(V. de Salvaza). 

Orectochilus limbatus Beg. 

Sta. 12. Rewa State, a big pool near Amarkantak, 3,300 ft., 1/1927 (H. S. Pruthi). 
2 specimens. 

Sta. 36. Rewa State, near Koilari, 2,650 ft., 11/1927. (id.). 1 specimen. 

Sta. 49. Rewa State, a tributary, Kornu Nala, at Pongatola, 5 miles from 
Khetgaon, III/1927. (id.). 1 specimen. 

Sta. 62. Centr. Prov., Mandla dist., Deo Nullah, a little below Sa kk a» 
8-vi-1927. (B. N. Chopra). 27 specimens. 

Sta. 63. Centr. Prov., Mandla dist., Kharmer Nullah, about a mile beyond 
Sakka, 9-yi-1927. (id.). 15 specimens. 

Sta. 66. Centr. Prov., Mandla dist., Burhner river near Mohagaon, stones 
on the sides of the water channel, 16 — 17-xi-1927. (H. S. Pnithi). 2 
specimens. 
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Sta. 66. Centr. Prov., Mandla dist., Burhner river near Mohagaon, XI-1927. 
(id,), 16 specimens. 

Sta. 75. Centr. Prov., between Dupta and Gorakpur, XI/ 1927. (id,). 60 

specimens. 

Sta. 82. Centr. Prov., at Mandla, XI/1927. (id,). 3 speoimens. 

Centr. Prov., Mandla, 21 — ^23-v-1927. (B. N. Chopra). 101 specimen^. 

Sta. 84. Centr. Prov., Mandla, stones near the river channel, Xl/1927 
(H. S. Pruthi). 80 specimens. 

Sta. 87. Centr. Prov., at Padmi, Xn/1927. (id,), 1 specimen. 

Sta. 101. Centr. Pi’ov., at Sandia, X1I|1927. (td.). 6 specimens. 

^Khandesh, Nerbudda river, 19-V-1903. (R. T. Bell Coll., Irit. Mus.). 

Rewa State : Umaria, Rewa, Jaithari Range, 19-xi-1927 (Beeson). 

This species was described by R^gimbart from a single female speci- 
men, labelled “ Ind. or.’’, in the old collection of Wehncke, now incor- 
porated in collection Oberthiir. He later recorded it from Barway 
(R. P. Cardon) and Khandesh (R. T. Bell) ; from the latter locality I 
have seen some specimens as noted above. 

Orectochilus gravelyi Ochs (1925, Rec. Ind, Mus, XXVII, p. 199) 
from Chota Nagpur is identical with 0, limbaius R6g., as is clear on exa- 
mination of the Khandesh specimens and as I was informed by Mr. Peschet 
of Paris, to whom I sent specimens of 0, gravelyi^ and who compared 
these with the specimens in the collection of R(5gimbart. The only 
difference he could state was that the tomentous border of elytra was 
more regularly and not convexly broadened posteriorly in R6gimbart’s 
specimens, and, indeed, among the large series from Chota Nagpur, 
Central India, and other localities which I have seen since there is a 
certain variation in respect to this character. 

To the localities mentioned above and those cited in 1925 must 
be added : Chota Nagpur, Chakradharpur, Sanjai river, 8 — lO-ii-1918 
(N. Annandale and F. H. Gravely) ; Bombay Pres., 2.250 ft., W. Ghats, 
Matheran, Charlotte Lake, 2f!-iii-i908 (G. B. Longstaff) ; Base of Nilgiris, 
the edge of Bhavani river, 10 miles from Mcttupalayam, ca. 1,800 ft,, 
20-viii-1918 (N. Annandale) ; Ceylon (Lewis, Brit. Mus.). 

From Chakradharpur, Sanjai river, 8— lO-ii-1918 (N. A. & F. G.), 
there are some larvae which belong probably to the above species, to 
O.jtitcheri or to 0, haemorrhous, which were taken with it at that locality. 

These larvae, 5 specimens in all, arc 13, 13, 13, 11 and 8 mm. res- 
pectively in length. The body is relatively slender (about 1| mm. 
wide and 13 mm. long) and cylindrical, except the head, which is 
flattened dorso-ventrally. The head is subquadrate, about twice as 
long as wide, narrowed posteriorly in a short neck ; it is wholly 
chitinous and somewhat darker than the less strongly chitinised parts 
of the body. The eyes, the lateral parts of the neck, two spots on 
the ventral surface near the mouth are black. The anteriorly almost 
straight and tnmeate clypeus confirms these as Orectochilus larvae. 
The usual six stemmata are broadly oval or nearly circular ; of the 
three dorsal ones the middle lies nearest to the vertex, and of the 
three ventral ones, the two last are the smallest, and are arranged 
in the form of ^ irregular ellipse ; the first ventral stemmata is situated 
slightly behind and below the first dorsal one. The palpi are rela- 
tively long and slender, compared to those of the larva of Gyrinus 
fiataior L., a single specimen of which I possess for comparison. The 
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prothorax is protected by chitinous plates dorsally and ventrally, and 
is naked only at the sides. The other segments of the body are not 
heavily chitinised and are paler in colour. There are only some small 
blackish marks at the base of each leg. All the lateral gills seem fringed 
with hairs. 

Larvae of Indian Gyrinidae were described by Nowrojee (1912, 
Mem. Dept. Agric. Ind., Ent. Ser. II, 9, p. 177, pi. xxvi, fig. 5, probably 
of Dineutus (Gyrinodineutus) uniderUatus Aub6) and by Lesne (1902, 
Bidl. Soc. Ent. France, p. 86, probably of Dinetitus (Protodinmtus) indicus 
Aub4). The chief distinctive characters seem to be the following : 

A. All lateral gills fringed with hairs. 

— The first pair of gills maned (body large and broad, 

clypeus 4-dentate) . . . . . . X). indicus (Protodineutus) , 

B. Prothorax not protected ventrally (body broad, 

flattened, olypeus ?) . . • . . . Z>. unidentatua {Oyrino- 

dineutus). 

— Prothorax protected ventrally (body slender, 

cylindrical, clypeus not dentate) . . . . Orectochilus sp. 

Orectochilus discifer Walk. 

Sta. 7. Rewa State, the Sone river at Amarkantak, 3,300 ft., January, 1927 
(H. S. Pruthi). 12 specimens. 

Sta. 28. Contr. Prov., Satpura Hills, Pachmarhi (Gravely). 3 specimens. 

^Rewa State, Amarkantak, 3,600 ft., 21-xi-1927 (Beeson). 

Rowa State, Umaria Rewa, Jaithari Range, in stream, 21>xi-1927 (Bhatia). 

Described from Ceylon, also occurring from South India to Central 
India : Travancore, Wallardi ; Cochin State, Forest Tramway from 
Parabikulam to Kavalai, 1,000-2,000 ft., 24-ix-1914 (F. H. Gravely) ; 
S. Malabar, Dhoni Forest, 1,500-4,000 ft., 15 — 26-V-192.3 (E. Barnes) ; 
Tenmalai, Courtallum, 28-x-1926(H. S. Rao) ; Nilgiris, torrential stream 
below Benhope Bungalow, 21 -x-1925 (S. L. Ilora) ; Madras, Nilambur, 
in stream, 25- V- 1927 (S. N. Chattcrjee) ; Bombay Pres., Poona dist., 
Khandala, ca. 2,500 ft., 6— lO-iii-1918 (Annandale) ; Bombay Pres., 
Khandala, from pools in rocky stream VII/ 191 9 (R.B.S. Sewell). The 
localities of specimens lalg?lled “ Bengal ” and “ Calcutta ” in my collec- 
tion are doubtful and so are the specimens from Malacca referred to this 
species by Regimbart. 


Orectochilus productus Reg. 

Sta. 12. Rewa State, a big pool close to Amarkantak, 3,300 ft., 1/1927 (H. S. 
Pruthi). 1 spocimon. 

Sta. 76. Centr. Prov., the river between Dupta and Gorakpur, 1,500 ft., 
XI/1927. (id.), 1 specimen. 

Centr. Prov., Mandla dist., Dindori, 6-vi-1927 (B. N. Chopra). 1 

specimen. 

Rewa State : Umaria, Rowa, Jaithari Range, 19-xi-1927 (Beeson). 1 

specimen. 

This is a widely distributed species, ranging from South India to 
Eastern Himalayas and Assam, Burma, Malay Peninsula, Siam, 
Cambodia, Tonkin, Annam and Borneo, It is said to occur also in S, 
China. Indian localities are : Cochin State, Chalakudi 14 — 30-ix-19l4 
(Gravely) ; Travancore, Kerumaadi, S. end of Vembanaad Lake, 6-xi-1908 
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(Annandale) ; Madras X/1921 (H. C.) ; Chota Nagpur, Manbhum 
(Hallowes) ; Bihar, Pusa 2-iv-1912 (Fletcher) 27-xii-1904 (P. C. P.)» 
Bankipur, 26-X-1911 (Fletcher) ; Bengal, Ctdcutta, Garia, 13-xii-1910 
(Kemp), Konbir, Sunderbunds ; Base of E. Himalayas, Siliguri 3 — 4- 
vi-1911 (N. A. & S. K.) ; Garo Hills, Damalgiri, Ganool river, VIII/1917 
(S. Kemp) ; Assam, Mangaldai, Central TaiJc, 6-i-1911 and Seali Kusi 
8-i-1911 (Kemp) ; N.E. Assam, Dibrugarh (Abor Exp., 17 — 19-xi-1911 
(Kemp) ; Burma, Bassein (Schmidt), Rangoon 26-ii-1908, lO-i-1927, in 
paddy pool (F, J. Meggitt), 29-i-1927 {id.), 14-xii-1927 (T. D. A, Cockerell); 
Lower Burma, Amherst dist., Kawkareit, 19 — 20-xi-1911 and outside 
Farm Caves near Moulmein, 17-xi — 4-xii-1911 (Gravely). 

Orectochilus indicus 

Sta. 96, Centr. Prov., the river at Barham Kalan, current slow, XII|1927 
(H. S. Pnithi). 1 apeoimon. 

Hitherto known from Ceylon and from Bangalore, alt. ca. 3000 ft., 
13-X-1910 (Annandale) and Chikkangalur (Tabourel). R6gimbart’s 
records from Bengal seem doubtful. 

General Remarks. 

The large collection, details of which are given above, represents 
probably very completely the Gyrinid fauna of Central India. It 
comprises 10 species, 3 of which, viz., G. convexiusculus, D. indicus and 
0. disdfer seem to frequent the higher altitudes (3,300-3,600 ft.), where 
the other species are cither entirely absent or are foimd in very small 
numbers, and even these may have got there by accident. On the other 
hand, these 3 species are almost completely wanting at altitudes below 
3,000 ft., where 0. haemorrhous, O. jletcheri, 0. ritsemai and 0. limhatus 
predominate. D. unidmtatus and O. productus, which are represented 
by single specimens, belong apparently to a fauna which is generally 
confined to still lower altitudes ; and a certain difference in the faunas 
of areas of different altitudes seems to be indicated by the distribution of 
the different species in Central India. 0. indidks belongs to a group the 
representatives of which have been rarely collected and which probably 
have a restricted distribution. 

None of the above 10 species is endemic in Central India, and it 
is clear, in view of the central situation of the area in question, that a 
mixed fauna must be found there. 0. limhatus R6g. is probably the 
characteristic species of Central India, as it has been collected there 
very frequently, and though its range extends to South India and Ceylon, 
it is rather rare in those parts. 

There are several indications of a relationship between the Gyrinid 
fauna of Central India and that of South India, but several characteristic 
species of the latter region (especially Aulonogyrus obliquus Walk, and 
Orectochilus semivestitus Guer.) are wanting in Central India. There 
are nevertheless important differences between the two faunas. The 
difference between the Gyrinid faima of Central India and that of the 
Himalayas and even that of the Gangetic Plain, with which it is the most 
contiguous, are still more marked, as the representatives of the genus 
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Orectochilua known from these areas are very different and only excep- 
tionally we find species common to these regions. 

The following table (pp. 248, 249) illustrates the distribution of the 
Indian species of Gyrinidae over the different faunal districts. It shows a 
great decrease in the numbers of species at lower altitudes, as for instance 
in the Gangetic Plain, which is correlated with the fact that certain 
species and especially most of the Orectochili are apparently foxmd in 
rapid-running waters which are only found at high altitudes. In the 
plains and near the coast round the Gulf of Bengal we find only two 
species, viz. D. spinosusy Fab.^ and 0. productus, Il6g., which seem 
to be characteristic for these areas. 

On comparing the Gyrinid fauna of different areas one finds that 
Ceylon has a comparatively richer fauna and that it comprises a large 
number of endemic species ; this is probably due to the mountainous 
character of the country and insular isolation. It may also be attributed 
to the circumstance that in pre-historic times Ceylon formed a part of 
an extensive continent or land-bridge running in the east to Malaysia 
and probably including in it the Andaman Islands. Most of the rela- 
tionships between the faunas of Ceylon, South India and Central India 
on the one hand, and those of Malaysia and Burma on the other, may, 
therefore, be explained as being due to a migration in the eastern direc- 
tion over this land-bridge rather by the direct route vid Bengal to 
Central India ; this is also confirmed by the decrease in the number of 
the species from South India to Central India. The fauna of South 
India is closely allied to that of Ceylon, but it contains a large number 
of endemic species ; in Central India also we find the same species, though 
in much smaller numbers. The Gangetic Plain forms a distinct barrier 
against the interchange of the faunas of these southern provinces on the 
one hand, and those of the Himalayas in the north and of the Eastern 
provinces (Assam and Burma) in the east on the other. The almost 
complete absence of Gyrinidae in the Western provinces is perhaps due 
to insufficient field work, or may be attributed to the arid character of 
these parts. In Kashmir Palaearctic species are the common forms. 
The Himalayan fauna shows many relations to that of Assam and 
Burma, but the Gyrinid fauna of the Western Himalayas is slightly 
different from that of the Eastern. Several Himalayan species, however, 
which apparently do not occur in Assam and Burma, are found in Upper 
Tonkin. We are not fully acquainted with the Gyrinid fauna of Assam, 
but it comprises, so far as is known, several Himalayan and Burmese 
elements, though most of these forms occur as distinct varieties ; there 


> Z>. spinosus. Fab. is generally confined in India to low altitudes. A very striking 
varietal form of it, which I describe below, was, however, collected in Nepal. 

D. spinoaiis Fab. subsp. nepaknsis, nov. 

A little larger than the typical form, especially the male, which is mostly larger in 
size than the female, unlike what is the rule in the typical form. The specimens of the 
new subspecies are more broadly oval and the spinal terminations of their elytra are 
shorter, thus resembling very greatly JO. orientalis Mod. (= marginatus Sharp), which is, 
however, easily distinguished m the female sex by the second (visible) stemite being 
produced in the middle of its posterior margin as a large lobe covering the two following 
stemites. This is a very peculiar character, which has not been noticed so far. 

Holotype from Nepal Valley. Soondrijal, X/1906 {R. Hodgart) in the Indian Museum ; 
many parat 3 rpes in the Indian Museum and in my coUection. 
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are further many endemic species representing the peculiar characteristics 
of this interesting faunal area. The number of species known from Burma 
is very large, but endenoics arc not very numerous. The Burmese 
fauna shows a close relationship with that of Tonkin, the Malay Peninsula 
and the Sunda Islands, but the species of these areas are generally 
very widely distributed. 
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DESCRIPTIONS OF TWO NEW GYRINIDAE FROM ASSAM. 


By Geobg Ochs, Frankfurt ajMain. 

Two new species from Assam, the descriptions of which are given 
below, were discovered in a large collection of Gyrinidae from the Indian 
Museum, Calcutta, which, through the kindness of Dr. Hem Singh 
Pruthi, Assistant Superintendent, Zoological Survey of India, was 
placed in my hands for study. 

Orectocdiiliis similis, sp. nov. 

Long 11 mm. Elongato-ovalis, antice et postice attenuatus, modice 
convexus. Supra niger, nitidus, in regionibus glabris fortiter punctulatus 
et leviter reticulatus, punctLs majoribus vix conspicuis, ad latera punctato- 
tomentosus, pubescentia lutea, rufo-marginatus. Infra niger, pedibus 
rufis, anticis obscurioribus, epipleuris dilutioribus. Labro semicir- 
culari, porrecto, supra in medio glabro, caeterum punctato-piloso, 
margine antico flavo-ciliato. Margine tomentoso in pronoto sat lato^ 
post oculos latiore, in elytris angusto, ad humeros breviter triangulariter 
dilatato, ad apicem leviter et regulariter dilatato et margine angusto 
jiixta truncaturam siituram paulo ante apicem attingente. Spatio 
communi laevi elytrorum posiea late ovali, lineis longitudinalibus vix 
praebentibus ; truncatura convexa, extus sinuata, angulo suturali fere 
recto rotundato, externo producto spinoso. Tibiis anticis triangularibus,. 
sat robustis, margine interno dilatatis, ad basin attenuatis, antice oblique 
tnmcatis ; angulo apicali externo obtuso, baud deleto. Tarso brevi, 
late ovali, antice attenuate. 

Habitat. — Assam, Shillong, 4,500-5 000 ft., 16— 20-iv-1918 {N. An- 
nandale). 

Holotype and paratype in the Indian Museum. 

Closely allied to 0. siiblineatus B4g., but a little larger in size, more 
elongate, and more attenuated anteriorly. The labrum is more strongly 
produced. The longitudinal striae and the large punctures, which are 
distinct in 0. svhlineatus^ are almost inconspicuous in 0. similis. The 
exterior apical angle of the elytra is strongly produced ; the tomentous 
border of elytra is only slightly dilated posteriorly and the inner margin 
is regularly concave, while the hairless dorsal part is broadly oval poster- 
iorly. The aedeagus is much narrower and the tip is more strongly 
curved than in 0. sublineatus. 

The above comparison is based on specimens of 0. sublineatus from 
Laos, Annam, Indo-China, which locality must be taken as typical for 
this species. R6gimbart also recorded 0. sublineatus from Assam, but 
I believe that this record is to be referred to the species described above. 

0. hirmanious It6g. is similar to 0. similis in regard to the sculpture 
of the el}rtra, but is smaller than the latter, has the labrum and the outer 
apical angle of elytra less produced, and the tomentous border of the 
elytra much more dilated posteriorly. 

[ 251 ) 
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Orectodhilus volubiliff, sp* iiov. 

Long mm. Ovalis, baud elongatus, antice et postice parum 
attenuatus ; parum convexus. Supra niger, nitidissimus, ad latera 
punctato-tomentosus, pubescentia grisea, flavo-marginatus ; infra niger 
ano pedibusque rufis, epipleuris flavis. Labro semi-circulari, supra 
pimctato-piloso, margine antico flavo-ciliato. Cl 3 rpeo fortiter reticulato, 
areolis rotundatis, et remote pimctato ; capite, pronoto et el 3 rtris in 
regionibus glabris vix visibiliter transversim reticulatis punctisque 
tenuissimis remotis instructis, sculptura in capite ante oculos et in elytris 
apicem versus magis conspicua. Margine tomentoso in pronoto sat lato, 
post oculos valde intus dilatato ; in elytris angusto, ad humeros breviter 
triangulariter dilatato, postea regulariter dilatato et truncaturam cir- 
citer ad medium attingente. Truncatura elytrorum leviter obliqua, 
angulo suturali rotundato, extemo producto, spinoso. Tibiis anticis 
in ^ triangularibus, sat latis, antice recte truncatis, angulo apicali extemo 
recto baud delete tarsis dilatatis, ovalibus, antice attenuatis ; in 9 tibiis 
minus latis, fere subparallelis, tarsis baud dilatatis, parallelis. 

Habitat, — Assam, Sbillong, 4 500-5 000 ft., 16 — 20-iv-l918 {N. 
Annavdale), 

Holotype and allotype in tbe Indian Museum. 

This species is intermediate between the groups of 0. spiniger R6g, 
and of 0, birrnanicm R6g. It resembles tbe former in the sculpture of 
tbe surface, the shape of tbe labrum and the strongly produced apical 
angle of the elytra. It is, however, much broader and less elongate 
than the species of 0. spiniger group, and in its general appearance 
resembles 0. birmanicus and its allies. From this latter group of species 
it is, however, easily distinguished by the poorly developed sculpture on 
the surface, the outline of the tomentous border of the elytra, which do 
not reacli the suture, and by the spine-like apical angles of the elytra. 

The aedeagus is f as long as the lateral lobes ; it is broad at the base, 
gradually narrowing to the apex, which is truncate and slightly emarginate 
in the middle. This may, however, be due to mutilation, as the tip is 
broken. 



ON THE IMMATURE STAGES OF AN INDIAN SPECIES OF 
HELICHUS (DRYOPIDAE : COLEOPTERA). 

By Hem Singh Pruthi, Zoological Survey of India^ Calcutta. 

(Plate XI). 

Introductory. 

There is a great deal of dijfference of opinion with regard to 
the affinities of the families Dryopidae, Elmidae and Psephenidae of 
the superfamily Dryopidea. Studies of the adults of these families 
not having proved very useful in this connection, entomologists are now 
rightly looking to the structure of the immature stages of these beetles 
for clearing up their relationships. Boving (1) has recently studied 
Psephenoides gahni (Dryopidae) from this point of view. PsephenoideSy 
as is evident from Boving’s account, is specialized in several ways, hence 
to have a fairly comprehensive view of the family it is highly desirable 
that some simple genera like HelichuSy etc., should be studied. Since 
1883, when Kellicott (8) incidently figured the larva of Helichus litho- 
philus, hardly anything has been published on the younger stages of this 
genus. During 1927, while surveying the fauna of the Nerbudda river, I 
collected a large number of larvae of a species of Helichus'^ and made 
observations on their bionomics. The larvae were brought alive to 
Calcutta, where they lived in the laboratory for about six months, when 
suddenly they began dying. In the meantime, however, a few had 
pupated, but unfortunately none reached the adult state ; fully 
formed pupae were also found inside the larval skins of some of the dead 
larvae. It, therefore, appears highly probable that the sudden death 
of the larvae was due to their not being able to metamorphose properly 
under laboratory conditions. 

Habitat and habits of the larvae. 

♦ 

The larvae were obtained for the first time in the Nerbudda near 
the village Koilari, about 45 miles from its source. They were not 
common at this place as only two specimens were obtained after four 
hours search. Two more specimens were collected near Khetgaon, 
about 8 miles further down the river. The larvae were, however, very 
common in the headwaters of the Dholbaja ndla which falls into the 
Nerbudda River at a distance of about 10 miles from Khetgaon. The 
collection was mostly made in this ruila near the village Bondor. At 
the time of collection (February, 1927) this stream was about a foot deep 
and five feet wide. Its bed was sandy, with numerous stones lying in 
the water channel. There was hardly any phanerogamic growth near 


^ The material was sent for naming to Dr. A. D. Bdving of U. S. National Museum, 
but he, owing to the absence of any good account of the immature stages of this 
genus, expressed his inability to refer the lairae to any species. 
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the stream. The current was rather slow, and the pH of the water was 
8*45 (not corrected for salt error). Many larvae were also collected 
from several pools near the banks, the water of which was almost muddy. 
Both young and full-grown specimens were living together. They 
were mostly foimd in crevices on the under-surface of stones and could 
be easily dislodged therefrom. When the stones were turned upside 
down, the larvae crept over to the side away from the light. 

The larva is very sluggish ; it seldom moves and even then very 
slowly. In its resting position, its head is retracted under the prothorax 
and the legs are bent, the margins of the body being in close contact 
with the substratum. The larva can crawl along a smooth surface such 
as that of glass but it cannot climb up the sides of a glass vessel. 

As is described hereafter, the larvae are provided with anal gills which 
are thrust out and exposed to water in the act of respiration. If a larva 
is disturbed, it retracts the gills, bends its legs and lies motionless, almost 
flush with the substratum. Some individuals were continously dis- 
turbed with a view to ascertaining the period for which they could keep 
their gills retracted. It was observed that they could do so for about 
26 minutes, at the end of which period the gills were protruded in spite 
of any disturbance. WTien taken out of water, the larvae do not live 
for more than half an hour. 


Morphology, 


a. Larva. 

The larva (fig. 1) differs considerably from the larvae of most of the 
allied genera, e,g, Psephenoides, Psephenus, etc. It is elongate-elyptical, 
narrowed posteriorly, and almost scale-like in appearance. The dorsal 
surface is convex, hard and horny, while the ventral side is flat and soft. 
The body segments are extended on either side and bear long hairs on 
their lateral margins. The extensions of the various body segments are 
more and more directed backwards as one goes from the anterior to the 
posterior end ; those of the eighth abdominal segment being almost 
parallel to the middle line of the body. The pronotum does not only 
extend laterally but anteriorly as well, and forms a shield-like structure 
over the head. The lateral extensions, unlike those in the above named 
allied genera, are not at all fused with one another, consequently the 
body of the larva cannot closely adhere to the substratum. This ex- 
plains why the larvae are not met with in rapid running waters. 

A full-grown larva is about 0*60 cm. in length and 0*22 cm. across 
the thorax. Its dorsal surface is ochraceoiis, but under a powerful lens 
seems to be covered all over with minute black dots. In addition, there 
are numerous dark patches and blotches ; those on the first six abdo- 
minal segments being more prominent. The ventral surface is pale, 
with an orange-coloured patch in the region of the first three abdominal 
segments. 

The head (fig. 1) is very small, but quite heavily chitinized. 
Ordinarily it remains retracted, under the large pronotum, into a pocket 
formed by the invagination of the soft and large prosternum. The 
neck is very long, but is devoid of any sclerite. 
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The antennae (fig. 2) are three-jointed, with a large basal piece (6p). 
The first joint is short and stout and bears numerous stiff setae at its 
distal extremity. The second joint is the largest of the three and is 
fairly thick. The third joint is very minute and is not provided with 
the terminal bristle which is usually found in other genera of this family. 
It is hardly distinguishable from the seta {s) at the apex of the second 
antennal joint. 

The mandibles (fig. 3) are large, sub-triangular, and without any 
teeth. Their tips are more or less blunt and strongly chitinized ; they 
protrude out of the mouth. 

The maxillae (fig. 4) are long, flattened, slipper-shaped, with small 
-cardo (c) and well developed stipes {st). The latter bears numerous 
setae, of which the one near the anterior outer corner is very long. The 
galea (g) and lacinia (i) are distinct and provided with numerous marginal 
setae and hairs. The maxillary palpi {mxf) are fairly long and three- 
jointed ; their terminal joint has a pair of minute setae at the apex. 

The labium (fig. 5) is very large, and bears numerous branched and 
unbranched bristles in its distal region. The sub-mentum (sm) is more 
or less semi-circular in outline and is separated from the rest of the labium 
by a fine transverse suture. The mentum (m) is fairly large. The 
palpiger {jilq) is very distinct, and the palp (Z6p) is two- jointed. The 
distal margin of the ligula (li) is covered with dense fine hairs. The 
hypopharynx (hyp) is a fork-shaped structure, lying longitudinally in 
the middle of the labium ; under high power it appears to be made up of 
minute tubercles. 

The prothorax (fig. 1) is very large. The meso- and metathorax, 
which are fairly well developed, are hardly fused with each other. The 
thoracic sterna are distinct and broad and the legs of one side are. there- 
fore, widely separated from those of the other. The legs are well develop- 
ed, and the coxae (cox) are fairly large, conical and thick. 

The first eight abdominal segments (fig. 1, 1-8) are almost similar to 
one another except in point of size. The ninth segment (9) is large 
and rectangular, and its sternal region is quite distinct from the lateral 
pieces. The tenth segment is small and very thinly chitinized. It 
surrounds the terminal part of the rectum and is hardly visible. 

The larvae breathe by means of a pair of protrusible rectal gills (fig. 6). 
Each gill consists of a long filament from the base of which numerous 
fine branches originate which are almost as long as the filament itself. 
When the gills are protruded they appear as three tassel-lilce tufts. In 
Psephenoules, according to Boving, there are also two branchiae. But 
in Elmis (Elmidae), according to Fowler (4) and Lefroy (5), there are 
three branchiae. It is highly probable that in Ehnis also there are only 
two branchiae which appear three when protruded. 

b. Pupa, 

The pupa (fig. 7) is shorter and broader than the larva, being 0*60 
cm. long and 0*26 cm. across the thorax. Unlike that in the allied genera, 
Psephenoidesy etc., it is not fixed to the substratum. Its body is deeply 
curved, the ventral side being concave. The head and thorax are thick 
and broad, while the abdomen is narrow and compressed. The eyes 



266 


Records of the Indian Mxiseum, 


[VoL. XXXI 


(e) are very prominent. The thorax, both above and below, and the^ 
ventral surface of the abdomen are pale ochraceous, while the dorsal 
surface of the abdomen is grey. There is a pair of crescent-shaped dark 
marks on each thoracic and abdominal notum. The antennal sheaths- 
(a$) are long and thick. All the appendages of the head and thorax 
are distinct and free from the body. Unlike that of the larva, the thorax, 
of the pupa lacks the lateral extensions, but its abdomen is provided 
with extensions which, however, are quite different from those of the 
larva. Each abdominal extension is conical, bearing strong marginal 
hairs, and the vertex of the cone is produced into a long narrow process. 
On the dorsal side of each extension there is a club-shaped appendage 
(ap), those on the 6th abdominal segment being especially conspicuous. 
These appendages do not seem to have been described in any other 
member of this family. The gills are absent. The ninth abdominal 
segment is more or less retracted into the preceding body segments. 
The external genitalia {gen) are well developed. 


Rexnarics. 

The Helichus larva described above resembles the larva of Psephe* 
noides in the form and size of the head and thorax, but in the general 
shape of the body, the nature of the lateral extensions, etc., it comes 
closer to the larva of Elmis (Elmidae), as described by Chapuis and 
Candeze (2), and to that of Limnius which I have been able to examine 
through the courtesy of Dr. A. D. Boving. The Helichus pupa also 
differs considerably from that of Psephenoides. 

The larvae of Helichus, Psephenoides and Elmis have rectal branchiae 
and in this respect differ from those of Psephenus, Eubrianax, etc., which 
have a series of gills on the underside of the abdomen, therefore the* 
arrangement of placing these latter genera in a family quite distinct 
from those including the former seems to be quite justified. It may, 
however, be pointed out that the larvae of Psephenoides and Psephenus, 
belonging to the two different groups defined above, are almost identical 
in the general form of the body ; but this may be due to their similar 
habitats, namely, rapid running waters. 
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Explanation op Plate XI. 

Helichus sp. 

Fig. 1. — ^Full grown larva ; ventral view, x 15. cox. —coxae of legs. 1 — 9 
—1st to ninth abdominal segments. 

Fig. 2. — Antenna. 6p,— basal piece ; s.— seta at the distal extremity 
of the 2nd antennal joint. 

Fig. 3. — Mandible. 

Fig. 4. — ^Maxilla. c.— cardo ; si. —stipes ; /.— lacinia ; (j. —galea ; mxp.= 
maxillary palp. 

Fig. 5. — Labium, sm. — submentum ; m, =r^mentum ; hyp. - hypophar- 
ynx ; pig. .~palpigcr ; labial palp ; ii.==ligula. 

Fig. 6. — The posterior abdominal segments of the larva with the gills 
protruding out. 

Fig. 7. — Pupa; ventral view. e.==eyes; as.=antennal sheaths; Z.== 
legs; cZ.— elytra; ap.*=the dorsal appendages; 7 — 9 = 
the seventh to ninth abdominal segments ; gen. = external 
genitalia. 
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ON A NEW SPECIES OF THE GENUS THALASSEMA FROM 

BOMBAY. 


By B. Prashad, D.Sc., F.R.S.E,^ FA.S.B., FX.S.^ F.Z.S,, Officiating 
Director, Zoological Survey of India, Indian Museum, CalcvUta, 
and P. R. Awati, B.A. (Cantab,), Professor of Zoology, The Royal 
Institute of Science, Bombay. 

(Plate XII.) 

In this paper we give the description of a new species of the genus 
Thalassema Lamarck which is fairly common in the intertidal zone in 
certain areas near Bombay and discuss its relationship with the other 
known Indian species. 

Thalassema bombayensis, sp. now. 

The shape of the body is variable, in a well preserved specimen, 
such as is figured on plate xii, fig. 1, it is elongate, cylindrical, gradually 
tapering posteriorly to a subtruncate tip and rounded anteriorly to 
where the proboscis is attached. The length of the body in the holo- 
type preserved in 90 per cent, alcohol after fixation in formalin is 10-8 cm,, 
but other specimens, depending on the state of preservation, vary from 
7 to 12 cm. in length. The maximum breadth of the body is 2*5 cm. 
The proboscis, like the body, is capable of a great deal of contraction and 
expansion ; in a well preserved specimen, such as the one selected as the 
holotype, it is elongated, somewhat tubular and is broadly truncated 
at its free anterior end ; it is 2*4 cm. long, and its maximum breadth 
is *9 cm. ; its form in a contracted condition is shown in the specimen 
illustrated in fig. 2. The ventral margins of the proboscis are free 
from one another almost to the point of attachment to the body, and 
unlike the condition in most of the estuarine Asiatic species of the genus, 
the margins are not imited ventrally at the base to form a tube. The 
entire surface of the body is covered over by papilla ‘, those in the middle 
region are minute (fig, 5, p), conical and hardly visible to the naked eye ; 
along the two ends, however, there are a large number of fairly large 
somewhat raised ovoidal tubercle-like structures (fig. 6 , p') interspersed 
with the microscopic papillae of the same type as are found in the middle 
region of the body. Some large papillae (fig. 5. y) are also to bo seen in 
the middle region of the body. The tubercles, as is clear on examination 
with a lens, are formed by the union of groups of 4-5 small papillae. 
The arrangement of the papillae and tubercles is irregular over the 
greater part of the body but near the two ends they appear to be 
arranged in regular rings. The surface of the proboscis is quite smooth. 

At a distance of about a centimetre from the anterior end in the 
mid-ventral line there are the usual two-hooked setae of a golden- 
yellow colour. Lying slightly externally to the hooks are the narrow, 
somewhat slit-like openings of the segmental organs. In a well preserved 
Bpecimen two pairs of these openings were clearly visible anterior to 
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the hooks and 3 on the right and 2 on the left side posterior to the 
hooks ; in other specimens the openings could not be clearly distinguish- 
ed. The longitudinal muscular layer of the body-wall is not continuous, 
but in the middle region of the body it is broken up into bimdles. Nor- 
mally the number of bundles is 10, and these are separated by inter- 
spaces almost as broad as the bundles themselves, but in some speci- 
mens one or another of the bundles is divided into two distinct bundles 
and as a result 11 bundles are present. Along the ends of the body, 
however, the longitudinal muscles form a continuous sheath. The 
number of segmental organs (fig. 3, s.o.) is variable, usually there are 6 
pairs, 2 pairs lying anterior to and 3 posterior to the setal hooks, but in 
some specimens only 4 pairs of well developed segmental organs were 
found ; of the posteriormost fifth pair a vestigial one was developed on the 
right or left side and the corresponding organ of the opposite side was 
altogether absent (fig. 3). In one specimen there was no trace of the 
fifth pair. The vesicles of the segmental organs are drawn out into 
almost whip-like structures at their free ends, while the lateral margins 
of the funnels are provided with very long spirally-coiled lobes. 
The spiral lobes are only the lateral prolongations of the margins of the 
funnel, and are in normal specimens only two in number, but in one 
case the spiral structures by irregular dichotomous branching had 
developed into a bunch-like structure (fig. 4). The anal vesicles, which 
are greatly elongated structures, are of almost the same length as the 
body of the animal ; from a little in front of the middle they narrow 
gradually to almost thread-like structures ; the funnels are arranged 
irregularly on the anterior one-third of their length. No caecum 
could be distinguished in the specimens dissected by us. 

The colour of the specimens preserved in formalin is light salmon- 
red, but owing to the blackish mud shining through the interspaces 
between the muscle bands these areas appear to be rather darker in 
colour. 

Locality . — As is noted in the introduction the species has been found 
only in certain areas near Bombay in the intertidal zone of the beaches, 
specially at Chowpatty, Worli and Colaba. So far as is known the 
species is not widely distributed all along the coast. The bottom in the 
intertidal areas at these places consists of a blackish sandy mud. 

Holotype. — ^No. in collections of the Zoological Survey of 

India (Indian Museum), Calcutta. 

Remarks . — This animal is gregarious and is found in colonies living 
in muddy ooze containing a large quantity of fine sand grains ; each 
animal occupies a separate burrow in the colony. The burrows are 
easily recognised by the presence of small elliptical pellets of excreta 
lying in the depressions of the burrows. The number of individuals 
in the colonies is v^ry large, as many as forty specimens were found on 
one occasion in a single colony. 

The animal is very slippery owing to the presence of large quantities 
of mucus all over the body and especially on its posterior part. 

It is found all the year round, and its breeding season is from July 
to September, though sometimes specimens with ripe ova and sperms 
are found as late as October and November. 
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There are no external sexual difierences, but in the breeding season 
males can generally be recognized from the females. In the males 
the segmental organs, which are distended with ripe sperms, are seen 
through the more or less transparent skin as shining milky-white 
structures ; while in the female these organs containing the ripe ova are 
dull grey. In some cases the males are bright red, while the females 
are usually of a dull colour. 

Relationships. — Leaving out of consideration the species ^ of the genus 
Thalassema Lamarck, which have been found in estuarine areas, the 
first essentially marine species of this genus from along the Indian coasts 
was recorded from tbe Gulf of Manaar oft Rameshwaram Island along 
the coast of Peninsular India, on the authority of the late Dr. Selenka, 
by Thurston ^ under the name Thalassema formulosum ; this name, 
however, as was shown by one of us ® is only a nomen nvdum^ and un- 
less the suggestion made in the paper cited of T. formulosum being a 
lapsus calami for T. formosulum Lampert is correct, the identity of the 
species from oft Rameshwaram Island must remain doubtful. In 1919 
a second marine species from the mud-flats at Chandipore, Orissa, was 
described by Prashad * under the name T. microrhynchus^ but this 
species and T, branchiorhynchus Annandale and Kemp, which was also 
found in association with it in the same locality, appear to belong to the 
group of estuarine species ® referred to above and need not be considered 
here. A second truly marine species from the chank-beds at Tuticorin 
in the Gulf of Manaar was, however, described by Prashad in 1920 in 
the paper cited under the name T. hornelli, ® and this completes the re- 
cords of the species which are known from along the coasts of India. 

T, bombayensis differs from all other extra-Indian species in having 
4-6 pairs of segmental organs. In this respect it is allied to T. homelU, 
which also has 5 pairs of segmental organs, but differs from it in general 
form and in having 10-11 instead of 19 longitudinal muscle bands. The 
variable number of both the muscle bands and the segmental organs 
in T. bombayensis suggests that the species is still in the process of evo- 
lution in these respects. The greatly divided condition of the spiral 
lobes of the funnels of the segmental organs, which was found in one 
specimen, is also of special interest. 


^ Annandale, N. & Kemp, S. W., Mem, Ivd, pp. 68-03, text-figs. 1-3(1916), 

J^ee also Prashad, B., Mem. As. Soc. Bengal, VI, pp. 323-338, pi. xi (1919). 

* Thurston, E., Bull. Madras Mus., Ill, p. 116 (1895). 

» Prashad, B., Bee. hid. Mus., XIX, p. 36 (1920). 

* Prashad, B., Bee. Ind. Mus., XVI, pp. 399-401, t^xt-fig. (1919). 

^ Annandalo in Bijdrag. Tot.d. Dierkunde (Max Weber Feest-Numcr), p. 148 (1922) 
separated this interesting group of estuarine species together with T, sabinum Lanchester 
from Siam into a distinct genus for which he proposed the n(^mc Anelassorhynchus. 
Anatomically, however, these forms do not differ in any respect from the other marine 
species of the genus Thalassema Lam., and it is very doubtful whether the slight differences 
in the ** structure, function and physiology of the proboscis *’ are enough for separating 
them into a distinct genus. It may also be noted here that no species had ever been des- 
cribed by Annandale & Kemp under the name Thalassema gangetica and apparently 
this name is B3aionymous with Thalassema branchiorhynchus Aimandale & Kemp which 
WM originally described from the Gangetic Delta. The page reference to this species 
in the Mem. Ind. Mus. should be 61 and not 56 as given by Annandale in the paper 
cited. 

•Prashad, B., Bee. Ind, Mus.t XIX, pp. 36, 37 (1920). 



EXPLANATION OP PLATE XIL 
Thalassema hombayensis ^ sp. nov. 

Pig. 1. Holotype with the expanded proboscies as seen from the ventral 
surface. Natural size. 

Fig. 2. Another specimen preserved in 10 per cent, formalin, showing the 
contracted proboscis, arrangement of tubercles and papillae. 
Natural size. 

Fig. 3. Anterior part of a dissected specimen showing the arrangement 
of the segmental organs. In this specimen there are 6 
segmental organs on the left and only i on the right side ; 
slightly enlarged, a, c. alimentary canal ; n. c. nerve cord ; 
$, inner end of seta ; s, o. segmental organ. 

Pig. 4. A segmental organ, as seen from the ventral side, showing the 
vesicle and the much diviled spiral lobes of the funnels, X 16. 

Fig. 5. Papillated area of the skin from the middle of the body, X 16. 

p small papilla ; p' larger tubercle formed by the union of 
small papillae. 

Fig. 6. Tuberculated area of the skin from near the posterior end of the 
body, X 16. Reference lettering same as fig. 5. 
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DESCRIPTION OF A NEW GENUS AND SPECIES OF GEOPHI- 
LIDAE (MYRIAPODA, CHILOPODA) FROM MADRAS (INDIA). 

By F. SiLVESTRI. 

Gen. Mixophilut, nov. 

Body anteriorly and posteriorly slightly narrowed. Head small, 
not completely covering the lateral part of first segment of the maxil- 
lipedes, with the sides converging a little anteriorly. Antennae some- 
what attenuate, sparse, setose. Labrum very small, provided with 
four teeth medially ; mandibles with one pectinate lamella, the teeth 
of which are very short and similar ; first maxillae with the entire 
coxosternum provided with a submedian triangular, tapering process, 
which has a seta at its base internally and inferiorly ; maxillary palp 
biarticulated ; its second article longer than the first, bearing a seta 
on its lower surface ; second maxillae with an entire coxosternum and 
a 3- jointed palp provided with a distinct subconical claw. 

Frontal lamina coalesced ; prebasal lamina scarcely distinct, basal 
lamina broad, trapezoidal. Maxillipedes separated from the frontal 
margin of head by a long distance ; first joint long and strong, second 
^nd third very sWt, all unarmed, claw long, somewhat curved, and 
at base armed with a small tooth, subcoxosternum with entire chiti- 
nous lines, anterior margin unarmed and medially very faintly sinuate. 

Segments provided with short and trapezoidal pretergites ; tergite 
transversely subrectangular ; pleurae with prescutellum somewhat larger 
than the spiracular scutellum ; sternites with presternum in the middle 
faintly and incompletely divided, sternum provided (last pediferous 
excepted) with glandular pores disposed in a posteriorly situated entire 
area on a number of segments in the anterior part of the body and in 
two posteriorly situated areas on the remaining segments. 

Legs short, provided with an unguiform terminal joint, strong, 
bearing basally a seta a little shorter than the claw. 

Last pediferous segment provided with an obtrapezoidal sternum 
and with numerous glandular pores, which open in a large common 
pit as shown in fig. 3, a ; legs 7-jointed including the last claw, little 
longer than the preceding legs, and in female very little more attenuate 
than in male. 

Anal pores present. 

Genotype : Mixophilus indicus, sp. nqv. 

Remarks : This genus is related to Henia C. L. Koch and to Chaeie-^ 
chelyne Mein., but it differs from both in the form of the labrum, in the 
distribution of sternal pores, and from the first m the legs of the last 
pediferous segment being provided with an unguiform joint (claw) and 
from the second in the basal laminae being very much longer. 

Mixophilus indicuf, sp. nov. 

Body light leather-coloured, with head and maxillipedes, except 
for the black claw, of an ochre-amber colour. 
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Sterna sparsely and shortly setose and provided with a posterior 
entire area of glandular pores up to segment rvii, which in the xviith 
segment are about 70 in number ; the glandular areas become medially 
interrupted from segment xviii onwards and the lateral groups become 
gradually less numerous ; in the last ambulatorial segment each lateral 
group is composed of about 9 pores only. 



Pairs of legs in the female 57, in the males 55-57. 

Length of body 20 millimetres, breadth 1 millimetre. 

Described from one female and 5 males collected by Prof. Bonavis 
Bonnell at Madras. 

[Mixophilus indicus here described by Prof. Silvestri was secured 
for the first time about the end of July, 1928 from a piece of land in the 
bed of the Cooiun River at Madras, surrounded by water not less than 
feet deep, to a distance of about 10 to 12 feet on all sides. This bit 
of land, which is situated in the southern arm of the Cooum between 
the G 5 Tnk^na and Government House, is frequented by fishermen 
who collect Polychaete worms of the genera Marphysa and Lycastis. 
The forms were obtained when search was made for Lycastis and the 
extremely fine specimens lay coiled within loose soft mud just as these 
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Polychaetes do. These fonns of a pale brownish yellow tint differed 
in colour from Lycastis, which is of a fleshy red colour, and were thought 
to be young forms of Lycastis, One fact, however, noticed at the time 
was the quickness with which they took cover, and on careful examina- 
tion in the laboratory they were foimd to be centipedes belonging to the 
Geophilomorpha. 



aspect of xviith segment ; /. Ventral aspect of lost ambulatorial seg- 
ment ; g» Distal part of tarsus and pretarsus. 

On subsequent occasions they were obtained from heaps of soil 
sticking out of the water from the bed of the Cooum at a point east of 
the Island ground and towards the Napier bridge. The heaps were 
piled up by fishermen while digging for Marphysa, That nearest to 
the shore was about three feet away and the others were separated by 
intervals of two to three feet. In the superficial layers of these heaps 
the centipedes were foimd coiled up and making pi^actically no attempt 
to escape or leave the place. Along with these certain Forficulids, 
which were seen to rim on the water and cross from one mound to 
another, were also obtained. 

It had recently been decided by the Corporation of Madras to flood 
the Cooum periodically with water pumped in from the sea. The opera- 
tion began for the first time in the end of July and since then the mounds 
and the piece of land in the bed of the Cooum have been submerged, 
becoming visible only occasionally for a few hours at a stretch. When 
the mounds are thus exposed to view no trace of these centipedes can 
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be found. On the assumption that they had migrated to the shore 
excavations were made between the maximum and minimum water 
levels. At hist this search appeared unsuccessful, but later it was 
discovered that they lived in the very loose sand of crab-burrows along 
with jVmphipods and Isopods. The burrows were a few days old. 
It is probable that these Geophilids move about during the night in 
search of food and occupy the heaps at the mouth of crab-burrows 
expecting to find food from the remains of the food of the crabs and 
also shelter. Pocock mentions that Linotenia marUima was found 
with hosts of scuttling woodlice and hopping sand-shrimps {Zoologist 
(Ser. 4) IV, p. 484, 1900) similar to what was observed in the present 
case. 



Text-fiq. Z.~-Uixophilua indicut ; a, b. Dorsal and ventral aa2>ect of posterior part 

of body. 


The questions that arise now are whether these Geophilids were 
obtained from the first and second locality by mere accident or whether 
they represent t^eir natural habitat. If the latter, whether there are 
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nny peculiarities in structure which enable them to cross water and to 
withstand submergence for short periods. The accident theory does 
not seem to be tenable, for it fails to account for their occurrence in large 
numbers in these places, or to explain why out of several forms found 
on land this particular form alone should be unfortunate enough to be 
stranded. 

The new species Mixophilus indictis here described is also interesting 
in that it has succeeded in the struggle for existence by adapting itself 

a new kind of diet, namely the flesh of the polychaetes. Mecistoce- 
phalus, a common Geophilid, though distributed in almost every garden 
in Madras and even in the Island ground itself has not yet been found 
in places where M. indicus was collected. 

The Polychaete Lycastis is regarded as an aquatic form tending 
towards life on land through the reduction of the parapodia and the 
simpler nature of the dorsal cirri which act as gills. In Mixophilus 
indicus we probably have a Geophilid in the process of changing its 
habitat in the reverse direction and it appears as if the two animals are 
-adapting themselves in opposite directions. B, Bonnell.'] 




SPONGES AND POLYZOA OF THE INDAWGYI LAKE. BURMA* 

By H. Seinivasa Rao, D.Sc.y Assistant Supefintendent^ Zoological 

Survey of India. 

In the fauna of the lake the sponges and Polyzoa are very poorly 
represented. Only one species of sponge and three of Polyzoa were 
found in the marginal zone of the lake. The specimens were obtained 
on a species of stout reed common in the marginal area and on leaves 
of other aquatic plants. Hislopia lacustrisy the commonest species 
of Polyzoa in the lake, was also found encrusted on the outer surface 
of the shells of Viviparus indawgyiensis Rao.^ 

The species of sponges and Polyzoa living in the lake are common 
in most parts of India and Burma. Their range often extends beyond 
the Indian Empire to other outlying countries of Asia and to Africa. 

The following species were found in the lake : — 

Sponges. 

TrochospongiUa latouchiana Annandale. 

Polyzoa. 

Hislopia lacustris Carter. 

Plumatella {Afrindella) tanganyikae Rousselet. 

Lophopodella carteri (Hyatt). 

Sponges. 

Trochotpongilla latouchiana Annandale. 

1907, Trochoapongilla latouchiana, Annandale, Jonryi, As. Soc, Bengal, 111, p. 21. 

1911. Trochosjpoiigilla latouchiana, Annaudale, Faun, BtiU Ind, Freshwater 
Sponges, etc., p. 116. 

This sponge was found at the northern end of the lake near Nyaung- 
bin growing on stout reeds, many of which bore colonies of Hislopia 
lacustris. It is very thinly encrusted and does not exceed more than 
two inches in length along the reed. In spirit it has a slaty gray colour. 
Gemmules were not very numerous, but the few present are found at- 
tached to the base of the sponge. 

In Burma the species has been previously recorded from Tenasserim. 
It was curiously absent in the Inle Lake in the S. Shan States. 

Polyzoa. 

Suborder Ctenostomata. 

Hislopia lacustris Carter. 

1918. Hislopia lacustris, Annandale, Bee. Ind. Mus., XIV, p. 78, pL xxi, fig. 4. 

The species occurs commonly on reeds and leaves of aquatic plants^ 
and on shells of Viviparus indawgyiensis at the northern end of the lake 

^ The speoiefi is described on p« 279. 
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near Nyaongbin and at the southern end near Lonton. The aperture 
of the zooecia is square in outline and bears at each corner a well-de- 
veloped spine. The spines have apparently dropped in some parts of 
the zooaria. 

The species is probably widely distributed in the Indian Empire, 
but the typical form has been recorded mostly from N. India and Lower 
Burma. 

Order Phvlactolaemata. 

Plamatdla (Afrinddla) taiq;anyikae Bousselet. 

1912. Plumatella (AfrinidUa) tanganyikae, Annandale, Ree. Ind. Mus., VII, 
p. U2. > 

With some hesitation I refer to this species a small colony found 
growing on a blade of grass at the north end of the lake near Nyaungbin. 
None of the polypides is expanded. Owing to the opaque nature of the 
ectocyst the form of the lophophore is difficult to make out. No stato- 
blasts are present in any part of the colony. The stiff ectocyst and 
the truncated and minutely roughened zooecia, and the branching of 
the zooaria give the colony a close resemblance to this species, and 
in several respects it agrees with the original description of the species.^ 

The colour of the zooaria in spirit is dark brown, but the ventral 
surface of the colony and the terminal parts of individual zooecia are 
paler in colour. The surface of the zooaria is nearly smooth, especially 
the flat ventral portion, but the curved upper surface is covered chiefly 
with the remains of diatoms. A few minute sand grains and broken 
sponge spicules are also found amongst the diatoms. No furrows or 
annvdations are present on any part of the zooecium. The edge of the 
zooarium at the junction of the flat and curved parts is produced into a 
narrow thin velum at the sides which also contains particles of sand 
and other debris. The distal part of each zooecium, particularly of 
the younger ones, projects more or less vertically in the form of a trian- 
gular spine. The aperture of the zooecium is elongate-oval and is closed 
by a pale membranous structure. * The lower extremity of the 
stomach is somewhat produced and mammiliform. 

In the absence of statoblasts it is impossible to fix the identity of 
the species with certainty. The species, if not identical with P. 
(AfritideUa) tanganyikae, is very closely related to it in the form and 
branching of the zooaria. 

The ectocyst, which is densely covered mostly with the remains of 
diatoms, presents a noteworthy feature, and this is presumably to be 
associated with the fact that the lake teems with these organisms which 
on death settle on the bottom debris. 

The distribution of P. tanganyikae is somewhat peculiar. It was 
first described from Lake Tanganyika in Central Africa, and has since 
been recorded in India from the W. Ghats in the Bombay Presidency, 
from the Eumaon Lakes in the lower ranges of the Western Himalayas 
and from Orissa in the Peninsular area. The discovery of the species 

> Bousselet, Proc. Zool, 8oc, London, (i), p. 252, pi xiv, figs. 1-4 (1907). 

> This structure is fully described and figured by Annandale in Pec. Ind. Mus. 
VII, pp. 140-142 (1912). 
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in Burn^ from which, so far as I am aware, there has been no previous 
record, is of some interest. Though from its known records the species 
seems to have a discontinuous distribution it is probable that on a care- 
ful and extended survey of freshwater areas in the Indian Empire the 
species will be found to have a much wider range. 

Lophopodella carter! (Hyatt). 

1911. Lophopodella carteri, Annandale, Faun. Brit. Ind. Freshwater Sponges, 
etc., p. 232. 

1919. Lophopodella carteri, Annandale, Rec. Ind. Mus., XVIII, p. 96. 

A small young colony found on the thick leaf of a reed in the marginal 
zone of the lake near Nyaungbin is to be referred to this species. No 
statoblasts were found in any part of the colony, the polypides of which 
were preserved in a beautiful expanded condition. The ectooyst is 
hyaline and forms a trumpet-shaped strucl ar<3, to the narrow end of 
which the polypide is attached. When fully expanded the polypide 
projects considerably above the flat side of the ‘ trumpet its proximal 
part being protected by the entire ectocyst. In the contracted state 
the polypide lies well within the trumpet-shaped ectocyst. A thin 
membrane, having a cellular structure, seems to invest the ectocyst and 
the polypide. The cells are regularly arranged, and more or less sphe- 
rical, and have their individual outline distinct over the whole mem- 
brane. 

The distribution of the species in the Indian Empire is not fully 
known. The species has been recorded from Seistan in Eastern Persia, 
from the Bombay Presidency and the Central Provinces and from the 
Eumaon Lakes in the Western Himalayas. It is not known from other 
freshwater lakes, such as the Loktak Lake in the Manipur State of 
Assam or from the Inle Lake of the S. Shan States in Burma, the fauna 
of which has been investigated in repent years. The present record 
of the species from the Indawgyi Lake in Upper Burma is, therefore, 
of considerable interest. The range of the species extends from East 
Africa to Japan. 




THE FRESHWATER AND AMPHIBIOUS GASTROPOD MOLLUSCS 
OF THE INDAWGYI LAKE AND OF THE CONNECTED 
FRESHWATER AREAS IN THE MYITKYINA 
DISTRICT, BURMA. 

By H. Srinivasa Rao, M.A,, D,8c,, Assistant Superintendent^ Zoological 

Survey of India. 

The Gastropod molluscs dealt with in this pape: were collected 
by Dr. B. Chopra during the cold weather of 1926 in the Indawgyi Lake 
and its environs, in the plains lying to the north of the lake, and in 
the freshwater areas round about Kamaing, all in the Myitkyina Dis- 
trict, Upper Burma. The lake, as well as the various streams, channels 
and pools in the areas mentioned above, are indirectly connected with 
the Irrawady river system in Upper Burma. 

The physical features of the lake and the adjoining country are 
briefly referred to by Dr. B. Prashad and Mr. D. D. Mukerji in their 
paper on the Fishes of the Indawgyi Lake,^ and it would be enough 
to point out here that the physical conditions of the lake do not seem 
to be particularly conducive to the growth and differentiation of a 
varied molluscan life. Taking into consideration the size of the lake, 
its depth, and the suitability of the marginal areas as a zone for aquatic 
life, the Gastropod fauna actually found in the lake can by no means 
be said to be rich in species, though the number of inividuals of certain 
species foimd living in the lake is large. 

The fauna is represented by 7 families of Gastropod molluscs of 
which four belong to the order Pectinibranchiata, and three to the Order 
Pulmonata. Twenty-two species belonging to 14 genera were found 
in the areas surveyed. Six species and one form are new, but of these 
new species only two belong to the lake fauna proper ; the remaining 
four are either inhabitants of streams and pools in the neighbourhood 
of the lake and closely connected with it, or of rocky or muddy streams 
in the vicinity of Kamaing, about 60 miles north of the lake. All the 
six species are presumably endemic in the Indawgyi Valley. ^ Of the 
remaining sixteen previously known species some are widely distributed 
in the Orientd Region, some are common to India and Burma, while 
a few are Burmese in origin and distribution. 

In this paper I have also given descriptions of two new species of the 
Melaniid genus Paludomus from Lower Burma as they are very closely 
related to two other species, also new, which were found in the btreams 
and pools in the plains north of the Indawgyi Lake. 

In the preparation of this note the field-book of Dr. Gliopra contain- 
ing notes on the physical features and the fauna of the lake and the 
surrounding country has been of great help to me, and I take this 


1 Prashad, B. & Mukerji, D. D., Rec, hid. Mm., XXXI, pp. 161-223, pla. vii-x (1929). 

* For the sake of convenience the words “ Indawgyi Valley ” are used in this and 
the following pages to indicate the entire area surveyed by Dr. Chopra from the southern- 
most point of the lake to the plains in the yipinit^ of Kamaing in the Myitkyina dis- 
trict. 
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opportunity to thank him for permitting me to make uae of his copious 
notes. 

The drawings illustrating this account have been made tmder my 
supervision by Babu A. C. Chowdhury, Senior Artist in the Zoological 
Survey, with his habitual skill. 

Before discussing the general aspects of gec^aphical and ecological 
distribution of the species of molluscs found in the Indawgyi A alley it 
will be convenient to enumerate the species occurring in that area. 

Pecttnibranchiata. 

Viviparidae. 

Viviparus bengalensis (Lam.). 

* Viviparus bengalensis race doliaris (Gould), 
f Viviparus indawgyiensis^ sp. iiov. 

Ampullariidae. 

"f Pih theobaldi (Hanley). 

Rissoidae. 

Digoniostoma jyulchellum (Benson). 

* Parafossarulus sulcatus, sp. nov. 

f Bithynia (Alodnmu) eo'pansilahris, sp. nov.- 

Tiaridae (Melaniidae). 

* Acrostoma baccata f. Uraia Rao. 

Melanoides tuberculatus (Muller). 

Melunoides seabra (Muller). 

* Paludomus reguhta Benson. 

f Paludornus crassicallosa^ sp. nov. 
f Pahidomus hamaingia, sp. nov. 

PuLMONATA. 

Limnaeidae. 

Limnaeu acuminata f. patvla Troschel. 
f Limnaea acuminata f . pseudoho^'aCy nov. 

Limnaea luteola f. australis Annandale & Rao. 
t Limnaea decussatula, sp. nov. 

Planorbidae. 

Indoplanorbis e^ustus (Deshay es). 

Gyraulus convexiusculus (Hutton.) 

G^raulus rotula (Benson). 

* Gyraulus velifer (Annandale). 

* Gyraulus velifer var. dliata (Annandale). 

Segmentina cal^hus (Benson). 

HippeuHs sp. 

Succineidae. 

Sucdnea gravelyi f. deccanensis Rao. 

Species marked with an asterisk are essentially Burmese in origin 
and distribution, while those marked with a dagger are probably en- 
demic in the Indawgyi Valley. 

Most of the genera from the Indawgyi Valley are met with in most 
parts of the Indian Empire. Some are widely distributed in the Oriental 
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Region, while a few have a restricted distribution in India and Burma. 
The genus Hipyeutis has so far been recorded from the Manipxu* Valley 
in Assam. In the Indawgyi Valley it is represented by a few dead 
shells, the specific identity of which is difficult to determine owing to 
poor preservation. The discoverv of the genus, however, in the re- 
latively ccutinguous valleys of Manipur and Indawgyi, both of which are 
indirectly connected with the Irrawady river system, seems to suggest 
the possibility of a wider distribution of the genus in the hill-tracts 
of Assam, Burma and China. Parafossarulus presumably represents 
the only distinct Chinese element in the Burmese Gastropod fauna, 
but its distribution in Burma appears to be restricted to the Shan pla- 
teau and to parts of Upper Burma. Digonioslomii has hitherto been 
known only from parts of Bengal and Assam, and from Peninsular India. 
The present record of its occurrence in Burma is, therefore, of some 
interest from the point of view of gec^graphical distribution. From the 
Shan plateau, which lies cast of the Irrawady basin and the mollusc 
fauna of which is now fairly well known, there is no record of this genus 
from as far as the Shiveli Valley on the Chinese Frontier in the north to 
the Inle Lake in the south. The subgenus Alocinma has a wide range 
extending from Mesopotamia through Peninsular India to Upper Burma. 
Acrostomo, and Paludomns have a more or less r(‘stricted distribution 
in the eastern part of India, and in South India and Ceylon ; in Burma, 
however, they arc represented by a large numIxT of species which are 
common in the river-systems of that province. Perhaps it may be said 
that they are two of the most dominant genera of the freshwattT Pect- 
inibranchs in Burma. The remaining genera are widely distributed 
in the Oriental Region, if not over the whole world. 

With the exception of the six new species, which are })robably en- 
demic in the Indawgyi Valley, the distiibution of all others is well known. 
Indophnorbis exustus^ Melanoides tuberculutns^ Melavoides scabra and 
Gyraulus convexiusculus have a very wide distribution in the Oriental 
Region. Six species which may be ascribed to India proper are Fm- 
parus bengalmsisy Digoniostoma puJchelhmi. Limnaca aemninatay Limnaea 
luteola, Segwmtina calathus and S^iccinexi gramdyi, but their distribu- 
tion within the Indian Empire is cither very wide or apparently discon- 
tinuous as in the case of the last-named species, which has hitherto ) een 
recorded from Madras, the Deccan, the Andaman Islands and Burma. 

The following species may well be regarded as Burmese in origin and 
distribution : Pila theobaldi, Acrostoma hacraia, Paludonius regulcUa, and 
Gyraulus velifer. The last named species was first described from the 
Inle Valley, and is as yet known only from one other locality, e,g,A^o 
Indawgyi Lake. Gyraulus rotula must still be considered as a rare spe* 
cies. It was originally described from Moradabad in N. India, and was 
subsequently found in the same locality and in Ceylon. The discovery 
of this species in Burma is, therefore, of great interest. 

It will thus be seen from the facts of distribution given above that 
the Gastropod fauna of the Indawgyi Valley consists of a large propor- 
tion of species having a wide distribution in the Oriental Region or in 
India proper, and of a comparatively small proportion of Burmese 
species if we exclude the new species described in this paper. It is clear, 
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at any rate, that the Gastropod fauna of the valley is of mixed origin, 
though it is not possible to be definite about the relative numbers of 
the species derived from the Indian and Burmese areas respectively. 

In enumerating the facts of ecological distribution it will perhaps 
be of some value to arrange the species found in the Indawgyi Valley 
in accordance with their habitat, and in the following list the species 
occurring in the valley are distributed in three groups. A species oc- 
curring in one or more habitats is put down in as many groups. 


Species from the marginal zone 
of the lake, and also from pools 
and streams near the shore. 

Marginal or deeper parts 
of the lake only. 

Streams and pools of the 
plains north of the lake not 
directly connected with it. 

— 

Viviparua indawgyienaia. 

— 

Viviparua bengahnais 

— 

— 

V. hengalenaia race doliaria 

— 

V. bengalenaia race doli- 
aria 

Pila theobaUi 

— 

P. theobaldi 

Digonioakma pulchellum 

2). pvlcheUum 

D, pulcheUum 

BUhynia(Alocinfm) expanailabria 

— 

— 

Parafoaaarvlua atUccUua 

— 

— 

AcrosUma baccata f . Urata 

— 

— 

Melanoidea tuberculcUua 

— 

M. tubefcnkUua 

— 

Melanoidea acabra 

— 

Paludomua regukUa 

— 

P. regukAa 

— 

— 

P. eraaaicaUoaa 

Lmnaea acuminata i, patuJa 

— 

— 

— 

— 

Paludomua hamaingia 

— 

If. acuminata f . paeudoho- 
ra$ 

— 

L. hdeola t auairaUa 

— 

— 

— 

L, decuasatula 


Ifidopkmorbia exuHua 

— 

I. exuatua 

- 

Oyraulua veUfar 

— 

— 

0, vdifer Tar. cUiata 

— 

Gyrandiu convexiuacidua 

— 

— 

Oyrautua rohda 

— 

— 

Segmentina (xdathua 


— 


HippmUia sp. 


Suecinea gravdyi f . dcccancnaia 

— 

— 
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It will be seen from this list that there are few species which ex- 
clusively inhabit the lake proper, and still fewer which are, in the strict 
sense of the term, fluviatile. On the other hand many species, which 
inhabit the streams and pools not in the immediate vicinity of the lake 
but also in the plains north of it, are actually found in the marginal 
zone as well. The species given in the second column of the list have, 
with one exception, e.g., Digoniostoma pulchdlum, all been found in the 
marginal zone of the lake, but nowhere else in the neighbourhood of the 
lake or in the plains near Kamaing. 2>. pulchellum usually inhabits 
sluggish streams with a muddy bottom and aquatic plants, and pools 
or swamps with some amount of weeds. In the lake and the connect- 
ed waters in its vicinity the species appears to be stunted, whereas it 
attains its full development in size in the muddy streams and pools 
round about Kamaing. Specimens from the deeper parts of the lake 
were all dead. Viviparus indawgyiensis and lAmnaea demssatula both 
seem to be lacustrine, and have not been found outside the marginal 
zone of the lake. The evidence for this statement with regard to the 
latter species (which has been described from a single specimen) is not 
conclusive, but with regard to the former it may be said that it is the 
only Gastropod which dominates the molluscan life in the lake. The 
deeper central parts of the Indawgyi Lake, which consists of soft sticky 
clay at the bottom and very little macroscopic vegetation, do not seem 
to support molluscan life, and it is not surprising that so few individuals 
of any species were found living in the central parts of the lake, and that 
there were few, if any, living species of Invertebrate animals in these 
parts. On the other hand Dr. Chopra found molluscs quite abundant 
in the marginal area, which is, as a ride, shallow in most parts of the lake, 
and has a fair quantity of aquatic weeds and an abundance of floating 
microscopic plant-life. 

The aquatic species noted in the flrst column are generally inhabitants 
of ponds and swamps or sluggish streams, but Acrostoma baccata f» 
lirata and Paludomus regulata do not strictly belong to this habitat 
group, and their occurrence in the lake area is probably accidental. 
The occurrence of the remaining species (some of which are more or less 
paludine in habit) in the marginal zone of the lake is to be accounted 
for by the fact that during heavy rains the water brought down by the 
various hill-stteams flowing into the lake swells its volume to such an 
extent that the swamps and pools on the shores of the lako in normal 
times are submerged and become part of the lake. Consequently the 
inhabitants of the swamps come to occupy the shallower regions of the 
lake where the conditions of life approximate to those of a swamp. Of 
the species enumerated in the third column the two new species of Palu' 
domus from Kamaing are inhabitants of rocky streams, and are probably 
rupicolous ; the remaining species are much at home in thr marginal 
zone of the lake as in muddy streams and pools of the plains in the valley. 

Family Viviparidae. 

Viviiiarat Montfort. 

1928. Viviparus, Rao, Rsc, Ind. Mus., XXX, p. 416. 

This genus is represented in the fauna of the lake and of the 
sunoundug country by only two species. One is the well known 



278 itecords of the Indian Museum. [ Vol. 

F. bengalensis so common in most parts of India, and the other la a new 
species found only in the lake, and probably endemic in it. Of the 
former, the race doUaris seems to have a wide distribution in Burma, 
while the forma typica is represented by a dwarfed phase which is not 
common in Burma as it is in parts of India. 

Vivipanit bengalensis (Lamarck). 

1921. Vivipara bengalensis^ Annandale, Rec, Ind, Mus,^ XXII, pp. 267-271, 
pt i, figs. 1 — 3. 

Individuals of this species belong to the forma typica. In form 
they are relatively dwarfed, and smaller than specimens taken in various 
parts of India. Presumably they never grow to a large size. The 
sj)iral bands on the shell are not usually conspicuous. The umbilicus 
is obsolete, but rarely takes the form of a small chink. In some young 
individuals the secondary spiral ridges of the embryo persist. 

Specimens of this species were taken in small numbers from the 
shallower parts of the lake near the shore at Lonton, Loimon and 
Nyaungbin, small villages close to the lake. 

There seem to be very few records of the forma typim from Burma. 
It is probable that this form was at one time dominant in Burma and 
that its place was later on taken by the race doliaris, which at present 
seems to be the commonest representative of F. bengalensis in that 
province. 


Viviparus bengalensis race doliaris (Gould). 

1928. Viviparm bengalemis race doliaris^ Kao, Uec, Ind. Mns. XXX. ]). 416. 

This is by far the commonest form in the j)on(ls and sluggish streams 
in the country surrounding the lake, and in the shallower parts of the 
lake itself near the shore. Large numbers of shells and a few living 
specimens were dredged from the shallower regions of the lake in the 
vicinity of Loimon and Lonton ; but some were found living on the 
submerged posts and stones forming the foundation of the Shwemyzu 
Pagoda, 3 miles south of Loimon. This form was also common in pools, 
near Lonton and Loimon, and in muddy or rocky streams in the vicinity 
of Kamaing, Hopin, Nyaungbin and Loimon. 

This is apparently a well-established race in Burma. Its normal 
habitat is in muddy streams or pools. The occurrence of individuals 
of this race in large numbers in the shallower parts of the lake seems 
to be accidental. Owing to an exceptionally heavy rainfall in the year 
1926 and the consequent flooding of the country round about the lake 
many of them had been washed down into the lake from the neighbour- 
ing pools and streams. Conditions of life in the shallower parts of the 
lake were presumably more oi less similar to those obtaining in muddy 
ponds and streams, *and the fact that a few continued to live in the lake 
seems to strengthen that presumption. Deep-water conditions in 
the lake are probably inimical to them, and it is not surprising, therefore, 
that a great proportion,; if not all, of the specimens dredged from the 
deeper regions of the lake were dead. 

Dr, Chopra informs me that the Shans break the shell partly and suck 
out the animal in the living condition. 
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Vivipanit indawgyieiis^ 

The shell is of moderate or small size, ovate to ovate-conical in out- 
line and rather thick. The apex of the shell is usually blunt on ac- 
count of its being worn. The colour of the shell varies from an olive ^ 
green to an olive-brown. There are usually eight well-defined but nar- 
row brown spiral bands on the outside of the shell There are 6-6J 
gradually increasing convex whorls, and the suture is deeply impressed. 
There is very little flattening outside the suture, and the whorls present a 
telescoped appearance, the shells thus approacldng a roughly scalaiiform 
condition. The sculpture consists of very minute spiral striae which 
are completely masked by the oblique, curved, longitudinal impressed 
lines which are well-marked on the last two whorls. These longitudinal 
lines give a characteristic appearance to the shell. On the body-whorl 
they are very prominent and often indistinguishable from the lines of 
growth found on the outer edge of the body- whorl. The number and 
prominence of the spiral bands on the body-whorl are subject to variabi- 
lity, but there are usually 8 bands, of which the third, fifth and sixth 
from above downwards are broader than the others. The body-whoil is 
slightly oblique. The aperture is broadly oval and never much longer 
than broad. Its anterior margin is broadly arched. The outer lip 






Tkxt-fiu. l,-~Viviparus indawgytensis, sp. nov. a-m, ahells of dilforeut nizeg ; the 
three figures marked 6, h, h' are of the holotyi»e ; n, outer and inner 
views of the operculum. 

is somewhat dome-liko in outline and often broadly sinuate in the middle. 
It is tliin and joins the inner lip posteriorly forming an acuminate pro- 
jection directed towards the columellar side. The inner lip is relatively 
thick and its margin is somewhat raised but never reflected. The 
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interioi of the mouth is smooth, bluish in fresh specimens of moderate 
rise, white owing to a deposit of calcareous matter in dead shells, 
aud deep-brown in good-sized, comparatively thick, fresh shells. The 
umbilicus is open and more or less rounded, into which the impressed 
longitudinal Unes on the body-whorl converge. 

The operculum is thin, broadly ovate in outline and concave on the 
external surface. The sculpture consists of coarse concentric striae. 
The muscle-scar on the internal surface is close to the internal margin, 
i.e., the columellar side of the operculum. It is thickened and raised 
into a boss and has a rough texture. Its colour is deeper than the rest 
of the operculum, and a faint whitish ring encircles the muscle-scar. 
The ground colour of the operculum varies from an yellowish-brown 
to claret, and in the centre the muscle-scar presents the appearance of 
a dark spot on the inner surface. 

The measurements, in millimeters, given below are of a small series 
from various parts of the Indawgyi Lake : — 




Height 

Maximum 

Height 

Maximum 

Locality. 


of 

breadth 

breadth of 


shell. 

of shell. 

aperture. 

aperture. 

Loimon . 


21-6 

17-6 

10-6 

9*2 



190 

16-5 

no 

8*5 



19*5 

160 

10-0 

8*0 

XiOntoii • • • 

• 

. 23-0 

18-5 

11-6 

9-5 



230 

16-0 

11-6 

8-5 



19*0 

17-0 

11-0 

9-0 



190 

16-5 

10-0 

80 

Shwemyzu Pagoda • 

• 

. 20-0 

16-0 

10-5 

8*5 



18-0 

150 

9*5 

8-0 

Nyaungbin . 

• 

• 21*0 

17*0 

no 

90 



210 

15-5 

9-0 

7»5 



17*5 

16*6 

10*0 

8-0 


The edge of the mantle is moderately thick with a fairly well-de- 
veloped sphincter muscle. It bears on its free margin several minute 
triangular or hnger-like processes which vary in number and promi- 
nence. Their appearance in the living condition is not known as the 
expanded animal in nature has not been closely observed, but in most 
preserved specimens two or three finger-shap^ processes and several 
comparatively small triangular ones may be detected. The gill-lamella 
is elongate and its base is slightly broader than the free part of the 
lamella. 

The radular teeth closely resemble those of V. hengcdensis and are 
subject to the usual variation and abnormalities observed in many spe- 
cies of freshwater molluscs. The internal anatomy is very similar to 
that of V. bengalensis. In the male the right tentacle is comparatively 
large and thickened. ' In the uterus there are usually one or two full- 
grown embryos and 6-8 ova, but exceptionally there may be as many 
as 5 embryos. The proportion in the numbers of male to female indi- 
viduals is not f^e same in lots collected from different localities. In 
some places the males and females are equal in number, in oldiers the 
females predominate. The embryonic shell consists of S-4 whorls and 
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has a roughly diamond-shaped outline. The body-whorl is biangulate 
and bears no prominent spiral ridges or striations. 

, The embryonic shell is somewhat gray in colour and without spiral 
bands. It has 3 primary rows of chaetae and several secondary parallel 
ridges, but the chaetae are liable to drop ofi when the membranous 
covering of the embryo is removed. In the larger embryos, however, 
traces of the primary chaetae may be detected in a minute series of 
pits on the body-whorl. The secondary parallel ridges are often too 
minute to be detected. The sculpture of the embryonic shell under- 
goes modification as the individual grows. The spiral sculpture of 
the embryonic shell is more or less completely masked in the adult 
shell by the development of oblique longitudianal striae. The spiral 
ornamentation appears at first as fine olive-green lines on shells which 
have grown to a height of 10-16 mm., and as the shells grow further the 
spiral lines broaden out into bands. 

Holotype. — ^M. Zool. Surv. Ind. {Ind. Mils.). 

Several hundreds of individuals of the species were dredged from va- 
rious parts of the Indawgyi Lake, chiefly in the shallower regions near 
the shore at the north and the south ends of the lake, at Loimon and 
Lonton, and in the vicinity of the Shwemyzu Pagoda. Many of them 
were dead shells, but a comparatively small proportion consisted of 
living individuals. Dr. Chopra observed that samples of dredging 
in the deeper parts of the lake contained a large number of dead shells 
and very few living ones. This species seems to be restricted, there- 
fore, to the shallower parts of the lake. The bottom consists of soft, 
sticky clay of a black colour in the deeper parts of the lake, of reddish 
clay in the shallow parts, and of a mixture of sand and mud in the 
intermediate zone. The water is usually clear, but has a greenish tinge 
on account of the great quantities of minute floating algae. The species 
seems to live on vegetable debris at the bottom. The Polyzoan His- 
lopia lacustris Carter is found growing on many shells from the margi- 
nal region. 

There are two shells in the Zoological Survey collection found by 
the late Dr. R, Hungerford in what is called the ‘ Endawyne Lake, 
Burma’, and labelled ‘ Vivipara sumatrmsis Dunker’. I have not 
been able t(^ find a lake of that name in some of the standa d atlases 
and maps of Burma which I have consulted, and the lake referred to 
in the label is presumably no other than the Indawgyi itself. The name 
has obviously been misspelt in transcription. The shells referred to are 
very different from specimens of F. sumatrensis, authentic examples 
of which have been recently presented to the Zoological Survey by Prof. 
Max Weber. In textme and ornamentation the two shells under dis- 
cussion are almost identical with the new species described. 

F. indawgyiensis appears to be dimorphic as evidenced by two forms 
which may be distinguished in collections from most parts of the lake^ 
One is narrow and elongate, and the other is broad and compressed. 
Both the forms are always found together and in almost equal propor- 
tions. 

The species is undoubtedly closely related to Viviparm hengaieneis 
but differs in having a thicker shell, more convex whorls wirh deeply 
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impressed suture, and in the sculpture and ornamentation. The As- 
samese species Vivipartis crassa (recorded also from Bengal and Burma) 
resembles the present species in sculpture and in having a thick shell, 
but the resemblance seems to be superficial as it differs from the latter 
in important features such as the form of the shell, the shape of the 
mouth, and in the total absence of spiral bands. 


Family Ampullabiidae. 

Genus Pila Bolten. 

iinri. l^iQstoii, Faun, Brit, Ind* Freahw, MoU*, p. 96. 

PiUtheobaldi (Hanley). 

192/5. Fila Piashad, Mem. Ind. VIII, p. 77, pL xv, fig 3. 

192^. IHla fJicfibaldu Rao, hev. Ind. XXX, p 425 

Several living and dead indivit uals of this species were obtained from 
small, muddy streams and ponds in the vicinity of Lonton, Loimon, 
Kamaing and Hopin. Also from the western shores of the lake a few 
shells in a fresh condition were collected. They had presumably been 
washed down to the lake from the neighbouring streams and ponds. 
The examples from the Indawgyi system are all of moderate size, and 
are yellowish-green in colour. The spiral bands are more or less cons- 
picuous in most of them. In larger specimens the spire is depressed, 
and the umbilicus is deep and broad. 

The species is common in Ujipcr Burma, and has been previously 
recorded from Bhamo, and from the Chinese Frontier of the N. Shan 
States. Its range in countries east and north of Burma is still imper- 
fectly known. 

The Shan inhabitants of the villages in the Indawgyi Valley, I un- 
derstand, eat the animal by breaking the shell and sucking it out. 

Family Rissoibae. 

This family is re])resented by three genera, e.gr., Bithynia, Digonios- 
tomu and Para/of^sarvlus. The hrst two are widely distributed in India, 
but the last is confined to China and Burma. Two species belonging 
to the first and the last named genera respectively are new to Science. 
Digoniostmyia is represented by one species, hitherto known only from 
Assam. 


Oigoniostotiui Annandale. 

1920. Di^onioetloma Annandale, Ind, Joani, Med, He»eadrch, VII I, p. 104. 

Digjmiottoma piddbelliim (Benson). 

1021. Digouiostoma pulckeMum, Annandale, Bee, Ind. Mus,, XXII, p. 541. 

The species is recorded for the first time from Burma. It was found 
in large munbers in the shallow as well as in the deeper parts of the lake 
near Lonton and Nyaungbin, in small pools and paddy fields near the 
shores of the lake at Lonton, in streams flowing into the lake at various 
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points, and in muddy pools or sluggish streams in the vicinity of Ka- 
maing. Specimens from many parts of the lake do not seem to grow to 
as large a size as those living in pools and streams in the neighbourhood 
of Eamaing. 

The distribution of the species is still imperfectly known. The 
species appears to be common in parts of Assam, and the adjoining dis- 
tricts of Burma. There are a few records from Calcutta in Bengal, 
Madias, Ellore and Secunderbad in S. India. 

Bithynia^ Leach. 

1928. Buhmus, Rao, Rec, f n<f. , XXX, p. 427. 

A single species hitherto undescribed and belonging to the sub- 
genus Alodnma was found in various parts of the lake. 

Bithynia (Alocinma) expansilabris? sp. nov. 

The shell is of moderately small size, eonico-ovnte, longer than bi oacb 
and translucent in the fresh condition. It has 4-4-1 moderately convex 
whorls which increase rapidly in size. The apex when not eroded is 
somewhat obtuse, and the protoconch is veij^ little elevated. The 
whorls arc oblique, particularly the last, in dorsal view. The suture 
is well-define ^ and transverse and leaves a minute step just outside it. 
The body-whorl has a broad trumpet-shaped outline in dorsal view . Its 
outer side is quite convex, while its anterior end is somew^hat ])roadly 
produced. The aperture is oblique, roughly elliptical, produced both 
above and below, and broadest a little below’ the middle. The peristome 
is continuous. The outer iip is much nior(‘ convex than the inner, ex- 
panded and slightly reflected at the edge, and is depressed broadly bet- 
ween its middle and the anterior projection. Its edge is smooth and 
shar])er than the inner lip. The columella forms a smooth narrow ridge 
w^hich has a silky lustre. The umbilicus is cntir<*iy clos(3d, and even in 
very young individuals no chink is left betwetiii the body-whorl and 
the cohunellar ridge. The sculpture is minute and consists of longi- 
tudinal im])rc8sed striae. On the body-whorl the impressed striae 
converge towards the iimer edge of the apertur(3. Traces of very minute 
spiral lines can sometimes be detected on the body- whorl wdien the shell 
is examined under the high power of the binocular microscojjc. These 
spiral lines probably represent the ground sciil])ture in the embryonic 
shell traces of which persist in the adult. Th(3 opc^rculum is oval, pro- 
duced above and rounded below, depressed in the centre of its outer 
surface and raised in the corresponding position on the inner side. The 


^ In a recent paj)cr (Rcc. Ind. Mm., XXX, p. 427, J928) eii the Molluscs of the N. 
Shan Slates 1 revived the generic name BidtnuJi^ Scopoli for Bithynia Iteach on obvi- 
ously insufficient grounds, following PiJsbry and Bequaert {Bull, Amer. Mus, Nat, Hist, 
LIIl, p, 21, 1927). European Malacologists apjjear, at any rate, to have decided to 
ignore Bnlimvs as a substitute for Bithynia , as Kennard and Wo»xlward have shown 
(Proc,. Malac. 8oc, Loudon^ XVT, pi>. 125-127, 1924) that Bulimus is a typographioal 
error for BuUnuA, 1 am indebted to Mr. Woodward for kindly drawing my attention 
t*o this reference which I had unfortunately overlooked. 1 also undei'stand that the 
whole question has boon referred to the International Commission on Zoological No- 
menclature for final opinion. 
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pauoispiral figure is clearly seen on both sides and ooonpies a greater 
part of the central area of the operculom. It is enclosed by a numbei 



of concentric lines. The shell is translucent and is of a dull cream 
colour in the fresh condition, but opaque and of an yellowish or grayish 
colour in the dead shell. 


Measurements in millimeters. 



Height 

Maximum 

Height 

Maximum 

Locality. 

of 

breadth of 

of 

breadth of 

shell. 

shell 

aperture. 

aperture. 

Lake near Nyaungbin pools 

55 

4'5 

3-0 

30 

Pools near Lonton . 

5*5 

4-5 

3-6 

3*5 

Shores of lake near Lonton 

6-8 

4*2 

30 

3*0 

Pools near Nyaungbin 

5-0 

40 

3*0 

3*0 

Lake near Lonton . 

4-8 

3-8 

2*8 

2*8 


The radular teeth agree in many respects with the Alomnma type, 
but the central is slighly difierent. The basal ends of the central tooth 
are claw-like and produced inwards, and the processes in the centre 
of the tooth are relatively prominent. The genitalia closely resemble 
those of Alodrma sistanica. 

Holotype. — ^M. Zool. Surv. Ind. (Ind. Mus.). 

The species was found living in small pools or streams near Lonton 
and Nyaimgbin, and in the shallower parts of the lake near the shore 
at these places and on submerged posts of the Shwemyzu Pagoda. A 
large proportion of the. specimens taken from the lake were, however, 
de^ sheUs. 

The affinity of this species to Indian, Burmese or Chinese species 
of Bithynia is not quite clear, but the species seems to belong to the 
fourth group or the B. fucdlsioma group of Walker.^ llie species is 


> Walker, Amer. Jown. Hygiene, Monographio Seriea, No. 8, p. S26 (1927), 
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probably endemic in the Indawgyi Valley, and does not resemble any 
of the known Indian or Burmese species of Alocinma. In the shape of 
the mouth and in the character of the bp it stands quite distinct. 

Parafossanilm Annandale. 

1928. Parafoaaarvlus, Bao, Rec, Ind. Mua., XXX, P. 429. 

This genus is represented by a single undescribed species. It is 
probably confined to the hill-districts of Upper Burma, but with only 
two recoids from Burma it is impossible to say an 5 rthing definite about 
the distribution of the genus in that country. 

Parafbtsanilut sulcatus, sp. nov. 

The shell is oval, only slightly longer than broad, and has 3^-4 con- 
vex whorls which increase rapidly in size. The apex is obtuse and 
often broadly flattened. The whorls are oblique, particularly the lest. 
The suture is clearly defined and well-impressed, and the whorls 
outside it are slightly flattened. The body-whorl is large, broader 
than high, and eve^y convex. The breadth at the base of the 
penultimate whorl is three-fourths of the maximum breadth of the 
body-whorl. The aperture is nearly half as high as the shell, broadly 
oval, and widest at or a little below the middle. Its posterior extre- 
mity is produced, while its anterior is more or less rounded, but where 
the inner and outer lips meet in front a right angle is formed. The peris- 
tome is continuous and the inner lip is relatively thick, smooth and shin* 
ing, and exceptionally laminated near the posterior end. The umbili- 
cus is almost closed, but a slight chink may be detected in an oblique 
ventral view between the columellar callus and the shell. The naked- 
eye appearance of the shell is smooth, but under a lens the sculpture 



Text- no. 3. Parafoesarttlw sulcaius, sp. nov. a, dorsal and ventral views of the 

holotype ; 6, o, the same views of the paratypes ; d, outer and inner 
views of the operculum. 

of the shell is seen to consist of very close and strongly impressed spiral 
striae. The first two whorls are smooth but the last two have the 
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sculpture strongly developed. Oblique longitudinal lines are present 
on the body-whorl, particularly near the margin of the outer lip. The 
interior of the mouth is smooth. The shell is hyaline and pale yellow- 
ish-brown ill colour. The operculum is calcareous, oval, acute above 
and rounded below, concave on the outside and convex on the inner 
surface. The paucispiral figure is situated a little below the middle 
part, and is much less clearly visible on the inner than on the outer 
surface. The peripheral concentric lines are well developed. The 
edge of the operculum on the inner surface forms a narrow lidge to the 
periphery of the convex portion. 

The radular teeth resemble those of Bithynia (Alocinma) sistanica, 
but the central is relatively broad, and has, as a rule, four latero-basal 
denticulations on each side, while the inner lateral has a comparatively 
long and broad ventral process projecting from below the cusps. 

The male intromittent organ has a relatively stout spindle-shaped 
lateral process. 

Measurements of type-specimens (in millimeters). 

Locality. 

Shores of lake, Lonton . . 5*5 4*5 3*0 2*0 

Nyaungbin .... 4*5 4*0 2*3 2*0 

Ilolotype. — M. Zool. Surv. Ind. {Ind. Mus.). 

Only six specimens were found in a living condition near Lonton 
and Nyaungbin on the western and northern shores of the lake respect- 
ively. 

In form and sculpture, and in the characters of the radula and the 
male organ this species differs from other known species of Parafossarulus 
from Burma and China, 

Family Tiaridae (Melaniidae). 

The genera common to many parts of India and Burma, namely 
Acrostoma, Melanoides, and Paludomus, are represented in the lake 
fauna by a few species, some of which are very widely distributed in 
the Oriental Region, and others are peculiar to Burma. 

Genus Aexostoma Brot. 

1928. Acrostoma, Rao, Rec. Ind. Mua., XXX, p. 442. 

Acrostoma baccata f . lirata Rao, 

1928. AcroBtoma baccata f. lirata, Rao, op. cit., p. 445. 

This form is represented in the lake fauna by a single incomplete 
shell collected by Mr. D. Mukerji from the southern shore of the lake 
near Lonton. The apical part of the shell is missing and there are only 
3 whorls present. The mouth is shorter, relatively broad, and rounded 
at its anterior extremity. The shell is devoid of tubercles, but the ridges 
characteristic of this form are present on the lower part of the last whorl. 
The upper two whorls are comparatively smooth except for a shallow 
groove near the suture. 
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Aoroftoma baccata and its forms in Burma are all inhabitants of 
streams in the uplands, chiefly in the Shan plateau. 

The various parts of the lake wore dredged by Dr. Chopra and his 
party but not a single specimen of this form was found in the bottom mud. 
which generally contained large numbers of shells of Viviparidae and 
Tiaridae. Its occurrence in the lake, therefore, is probably accidental. 
The shell found by Mr. Mukerji on the shore was presumably washed 
down into the lake from an adjoining stream during flood time. 

This form is known only from Tangyan in the S. Hsemod State of 
the N. Shan States. 


Genus Melanoides Brot. 

1928. Annandalc & Prashad, Hec, Ind. XVIII, p 21. 

Melanoides tuberculatus (Muller). 

1918. Melania tuberculaia, Annandale, Mec. Ind. Mus.^ XIV, p. 114, pi. xii, 
figs. 1, 2. 

1928. Melanoides tvberculatus, Rao, Rec. Ind. Mvs.^ XXX, p. 448. 

The species is very common on the shore and at the bottom of parts 
of the lake, and in small streams in the vicinity of Kamaing and Chaimgwa. 
Specimens from the bottom of the lake were mostly dead, relatively 
narrow, and considerably ercKled and bleached. Those from streams 
were all living but of small size, not exceeding 20 mm. in height and 
10 mm. in breadth. They were black in colour with faint brownish 
marks on the body- whorl. 


Melanoides scabra (Muller). 

1844. Melania (Plolia) scahra, Nevill, Handlist Moll. Ind. Jl, p. 281. 

1915. Tiara {Plolia) scahra^ Preston, Fann. Brit. Ind. Fre^hw. Moll., p. 35. 

1919. Melania scabra, Annandale, Fee. Ind. Mns., XVI, p. J47, pi. v, fig. G. 

Several dead and worn shells of this species were dredged from the 
shallower parts of the lake near Lont-on and Loimon. They arc of small 
size, but the (‘haracteristic features of the species in fonn and sculpture 
are distinctly present. The distribution of this species in Burma is 
not fully known. The species does not occur in the Shan States, but 
it seems to have a fairly wide distribution in Lower Burma. The range 
of the species in the East is certainly wide, but in the Indian Empire 
it is somewhat restricted. The species has been recorded from the 
Bombay and Madras Presidencies, Lower Bengal, Assam, Burma and 
Ceylon. 


Genus Paludomus Swainson. 

1919. Paludomus, Annandale, Rec. Ind. Mm., XVI, p. 147. 

Though the number of species of this genus known from India 
Burma and Ceylon is very large, the characters by which the species 
are distinguished from one another are not clearly understood. The 
species can presumably be assigned to a few sections or groups having 
9 ^$dn distinguishing features in the operculum. The shell-form i§ 
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obviously an important character, and most of the well-defined species 
are based on tins character. This is, however, difficult to make out 
in many species of the genus as the spire is in most instances worn, often 
up to the last whorl. Sculpture, texture, colour, and ornamentation 
are also characters used for the identification of the species, but these 
characters are often so very variable even in individuals of the same 
species that their reliability is open to question. Besides some species 
are liable to form local races which are often given specific rank. The 
anatomy of most, if not all, of the species is m^own, but so far as my 
knowledge of the anatomy goes, particularly of the radula, the mantle- 
edge and the gills of a few Indian and Burmese species, there is no diag- 
nostic feature of value in these characters which will help in the identifica- 
tion of the species. 

The genus as a whole stands in need of a thorough revision. Spe- 
cies of Poitftiomtw have hitherto been found ohieflly in Assam, Burma, 
South India and Ceylon. 

Three species of Paludomoa were found in the Indawgyi Valley. 
One is the common P. regulata of Burma and the other two are new 
to Science. The latter do not belong to the lake system or the valley. 
They were found in streams in the vicinity of Kamaing, about 50 miles 
north of the Indawgyi Lake. 

I have thought it convenient to include in this paper the description 
of two more new species which do not belong to the lake fauna. In- 
dividuals of both these species are from Burma, presumably from the 
deltaic regicm of the Irrawady, and have been preserved in the Zoolo- 
gical Survey collection for many years without receiving a name They 
are, however, related to other species dealt with in this paper. 

Paludomus regulata Benson. 

1928. PaMomus regulata, Bao, Rec. Ind. II us., XXX, p. 452. 

Several individuals of this species were obtained in a living condi- 
tion from streams and pools near Lonton and Loimon on the shores 
of the lake, and from rocky streams in the vicinity of Namma and Hopin. 
A few living specimens were also dredged from the shallower parts of 
the lake near Loimon. 

Paludomus crassicallosa, sp. nov. 

The shell is conico-ovate, uot much longer than broad, and is usually 
decollate, much more in the adult stage than in the young shells, which 
have as a rule 2-2^ whorls in the spire. The sculpture consists of rather 
ill-defined spiral ridges, which are obliterated in many shells, with the 
result that the shells appear to be smooth. The shells are, however, 
never absolutely smooth, a few ridges near the suture perisisting in al- 
most all the individuals. The spire is slightly oblique, minute and very 
little impressed. The aperture is slightly variable in form, being narrow 
in some and expanded in others. It is more or less regularly oval in 
form, acuminate above and roimded below. The columellar callus 
is relatively thick, convex, and somewhat reflected above with a very 
minute chink outside it in some individuals. It is broader and thinner 
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abov«» tlian below. The intedor of tbo mouth and the cdumellar callus 
have a bluish tint and are smooth and polished. There are not more 



T£XT-fiq« 4 . — Palitdomub t rtinHirallona* »}) nov a t, doisul aiul vontial views of shells 
of dilforont sizes, a, lepresonts theholot\pe, ?, outer and inner 
views of the opercuiuin 


thaa four oolour bands which arc never coutiuuous They are broken 
up into ajaeries of dashes or irregularly-shaped spots. These bands 
are not visible externally on the outside of the shell, except in younger 
individuals, in which a dark deposit has not begun to form. The colour 
of the shell is generally a dirty yellow, obscured by a thin black deposit 


Measurements in miUirneters. 




Height 

Maximum 

Height 

Maximum 

Locality 

breadtu of 

breadth of 

shell 

shell 

aperture 

aperture. 

Rooky stream, Kamamg • 

14 5 

12 5 

90 

60 

Stream near^aQ<bbwmu cave 

14 0 

12 0 

82 

52 

Kamaing-Jade Mmes Road 

13 5 

12 0 

90 

5‘5 

HaiUdype. — ^M. Ziool, 

Surv. Ind. {lnd> dfus.). 
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The holotype was obtained in Sankha, a large hilbstream between 
Kamaing and Mogaung. 

The radular teeth agree with the feature characteristic of the Palu- 
domus type. The laterals and marginals are inclined at an angle of 
about 45"^ with the line connecting the bases of the teeth. The central 
has large cusps, the median being enlarged. The inner lateral tooth 
has also large cusps, but the 3rd or the 4th from the inner or axial side 
is much enlarged and squarish. The outer lateral has usually seven 
large and conical cusps. The marginal has numerous, elongate, narrow 
and sharp denticles on the margin which are usually about 18 in number. 
The short, broad-based conical process on the central is somewhat de- 
pressed in the middle. 

Several hundred specimens of this species were obtained in the living 
condition from rocky or muddy streams within a radius of 10-16 miles 
from Kamaing. 

This species seems to be closely related to Paludomus nana Ne- 
vill described below from Pegu in Lower Burma, but differs from the 
latter species in having a decollate spire and more convex body-whorl, 
in the more prominent sculpture, in the columellar callus being convex 
instead of sloping inwards, in colour, and in having interrupted colour 
bands. 


Paludomus kamaingia, sp. nov. 

The shell is conico-ovate, of moderately small size, not exceeding 
16 mm. in height, and is moderately thick. It has 6-6^ whorls gradually 
increasing in size. The breadth of the spire at its base is a little mo. e 
than half the breadth of the last whorl, and its height nearly half that 
of the entire shell. The whorls are moderately convex, and there is a 
slight shelf between successive whorls of the spire so that the outline 
of the shell is somewhat interrupted. The body-whorl in dorsal view 
is oblique, and below the middle on its left side is abruptly narrowed 
down. The suture is very minute and not impressed. The aperture 



is oval, acuminate above and rounded below. The outer lip is relatively 
thin, crenulated as in most species of Paludomus^^ and very slightly 


^ This or^nulation Beems to follow closely the contour of the mantle-edge and is 
doubtless the reeiilt of ite activity. 
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depressed at its commencement above. The inner lip is relatively less 
arched. The cqlumeUar callus is well developed, rather thin at its 
junction with the apex of the aperture, relatively narrow, and flattened. 
It has a bluish tinge, and appears to be smooth to the naked eye, but 
is in reality minutely pitted or granular, and never conspicuously re- 
flected, if at all. The interior of the mouth is smooth and shimng. 
Three conspicuous but discontinuous brown bands are usually visible 
on the inner surface of the shell when the mouth is viewed. A fourth, 
which is sometimes clear, is found near the apex of the aperture close 
to the suture. These broken bands take the form of irregular dots 
or dashes. The sculpture consists of a number of spiral ridges, which 
are alternately broad and narrow. Immediately below the suture 
there are two or three much narrower but well-defined ridges. On the 
whorls of the spire and on the ventral side of the body-whorl the sculp- 
ture is somewhat feeble. Very minute longitudinal striae form the 
groimd-work of the sculpture, but they can only be detected under 
the high power of the binocular microscope near the edge of the outer 
lip in adult shells or on the body-whorl in young individuals. The 
colour of the shell is yellow but is obscured by a black deposit which 
could not be removed except by prolonged treatment with a dilute 
solution of caustic potash. 

The young shells are globular in form with the spire decollate. Th© 
sculpture is as prominent as in the adult, and the colour bands can be 
detected on the outside of the shell. 

The operculum of the adult is narrowly ovate with its apex directed 
towards the columella ; it is concave above and convex below. The 
paucispiral is clearly visible on both sides of the operculum with the 
nucleus situated near the columellar side and a little below the middle. 
Fine concentric lines are present outside the area occupied by the pau- 
cispiral. On the inner side the spiral is marked by well-defined ridges 
flanked by a smooth, broad ridge on the columellar side. The oper- 
culum is always covered on the outer surface by a firm, black deposit 
which can be removed by treatment with caustic potash and by scrat- 
ching the surface with a fine scalpel or needle. 


Measuretnmts in millimeteTs. 



Height 

Breadth 

Height 

Breadth 


of 

of 

of 

of 


shell. 

shell. 

aperture. 

aperture. 

Holotype 

160 

11*0 

8*6 

6-6 


14*6 

11-3 

8*6 

6*6 


14-2 

10-6 

8-0 

5-0 

Holotype. — ^M. 

Zool. Surv. 

Ind. {Ind. 

Mils.). 



The radular teeth closely resemble those of P. crassicallosa but are 
subject to slight variations in individuals. 

Several living specimens were collected from a small rocky streaxn 
near Kamaing. 
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The species is closely allied to P. crassicaUosa but diSers chiefly in 
the columellar callus not being convex, and in having a relatiyely pro- 
minent sculpture. 


Paladomus nana Nevill. 

1881. Paludomm anderaoniana subsp. peguerisia subvar. Tiam, Nevill, Joum, 
Aa, Soc. Bengal, L, p. 160. 

The shell is of moderately small size, the largest not ezceoding 16 mm. 
in height and 12 mm. in breadth, ovate, and has 4-4| moderately convex 
whorls which increase in size more or less rapidly. The spire is, as a 
rule, entire and rarely decollate, but the protoconch is scarcely, if ever, 
exserted, with the result that the apex of the spire is nearly always 
obtuse. The suture is transverse, distinct but lightly impressed. The 
body-whorl is about two-thirds as high as the shell, swollen and broadest 
in the middle. The aperture is ovate, acuminate above and relatively 
rounded below. The outer lip is thin and sharp and much more arched 
than the inner lip. The columellar callus is broad above and slightly 
narrow below towards the anterior end of the aperture. ‘ It is more or less 
flat and slopes down from the umbilical margin towards the interior of 
the mouth. No chink is left between the callus and the umbilical region. 
The callus is cream- white in colour, smooth and shining, but very minutely 
pitted. The sculpture is rather poorly developed, and there is a tendency 
for smoothness in the shells. Both longitudinal and spiral sculpture 
can, however, be easily made out with the help of a lens. The shell 



Text-fig. 6. — Palvdomua nana Nevill. a, dorsal and ventral views of the holotype ; 

b, the same views of another specimen : c, outer and inner views of 
the operculum. 


is blackish or a dark brown in colour. Looking into the aperture four 
colour bands may usually be seen but these bands are subject to great 
variation. In youi^ shells and in some adult ones traces of the colour 
bands are often present on the outside of the body-whorl. The oper- 
culum is thin, narrowly ovate, slightly depressed in the centre of the 
outer surface, and has no granular thickening in the centre of the inner 
surface. The paucispiral is visible from the inner surface also. 
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Measurements in millimeters. 


Holotype 


Height 

Breadth 

of 

of 

shelL 

shell 

14*5 

11*5 

15*0 

12*5 

16*2 

13*0 


Height Breadth 

of of 

aperture. aperture. 

10-0 6-0 

10*5 6*5 

10*0 7*0 


Holotype. — ^M. ZooL Surv. Ind. {Ind. Mus.). 

Nothing is known about the anatomy. The shells have been cleaned 
and no trace of the animal is left behind. 

A few shells of this species were collected by the late Dr. F. Stoliozka 
in Pegu in Lower Burma. Nevill considered them to be an imdescribed 
variety of the subsp. peguensis of his species Pahidomus andersoniana.^ 
On careful comparison of the specimens catalogued by Nevill in his 
‘ Hand-List * with P. reguhta I find suHicient justification to give them 
a distinct specific status. 

P. nana differs lErom P. regulata in several features but chiefly in the 
proportionately shorter and broader spire, in the relatively well-developed 
and somewhat flattened columellar callus, in the shell being compara- 
tively thick, and in the operculum being devoid of a granular thickening 
in the centre of the inner surface. In sculpture and colour also the 
difference between the. two species is apparent. 

The Burmese species of Paludomus seem to have evolved from 
forms resembling P. regulata which is widely distributed in Burma. 
They seem to exhibit a certain degree of plasticity, and the differences 
in habita.t have probably contributed their share to the factors operating 
on the evolution of various slightly differing forms from a common 
stock. 


Paludomus parvula^ sp. nov. 

The shell is regularly ovate or roughly elliptical, slightly decollate, 
and has only four whorls which are not at all swollen. The body- whorl 
is nearly as broad as high and two-thirds as high as the entire shell. The 
suture is obltque, well-defined and moderately impressed, and the outline 
of the shell is only slightly interrupted by the aperture. The aperture 
is elongate, oval, acuminate above and rather narrowly rounded below. 
The outer lip is thin and crenulated at its margin and is not very much 
arched, though more conspicuously than the innei lip. The columellar 
callus is flattened, fairly broad, of equal breadth throughout its entire 
length, and is continued to the anterior end of the apertme. The in- 
terior of the mouth is smooth, and has four broad bands, of which the 
third from above is the broadest. If the shell surface is without a black 
deposit these bands are also clearly visible on the outer surface of the 
body-whorl. The sculpture is very prominent and consists of broad 
spiral ridges separated by deep grooves. The ridge near the suture is 


' In a previous paper on the Molluscs of the N. Shan States (Bee. Ind. M%u,^ XXX, 
p. 452 1928) 1 have shown that Nevill’s species is a synonym of P. t^gvJUUa Benson. 
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particularly thickened. The ^ound sculpture consists of minute longi- 
tudinal striae visible on the ridges and in the grooves. The opercidum 



Tsxt-fio. 7 . — Paludomus parvvla, sp. nov. a, dorsal and ventral views of the holotype : 

b, the same views of another specimen ; c, outer and inner views of 
the operculum. 


is ovate, broadly p^^inted at apex, concave on the outer surface and 
convex on the inner. The paucispiial is visible from both surfaces, 
but the ridges of the nuclear part are very feebly developed on the in- 
ner surface. The concentric lines are minute. 


Measurements in millimeters. 



Height 

Breadth 

Height 

Breadth 


of 

of 

of 

of 


shell. 

shell. 

a[M)rtiiro. 

aperture. 

Holotype 

14-8 

10-6 

y-8 

5-2 


15-5 

11-U 

9-6 

6*6 


160 

10-5 

9-3 

5*5 


Holotype, — M. Zool. Surv. Ind. {Ind, Mus,), 

Only seven shells from an unknown locality in Burma are preserved 
in the IZoological Survey collection. They do not match with any known 
species from that country. They, however, resemble in external fea- 
tures only the Ceylonese P, sulcata var. minor Nevill. The operculum 
of the two species are so different that there can hardly be any specific 
relationship between them. Prom a label with the name parvula on it 
found along with the shells it seems possible that Benson intended 
to regard them as ar new variety of P, regulata, I cannot find any re- 
ference to this liame in literature, or any published figures with which 
the shells in question agree in every respect. 

The radular teeth closely resemble those of P, regulata, particularly 
in having fewer denticles on the outer lateral and marginal teeth, and 
in the median cusp on the central not being conspicuously enlarged. 
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Family Limnaeidab. 

This family is represented by three species of which one is new to 
Science. 

Only one species, L. amminata, occurs in great abundance in the lake 
and its surroundings. Two specimens of another species, L. J/uteola, 
and a few of a new form of L. acuminata were also taken from the shores 
and shallow regions of the lake. The description of the new species is 
based on a . single example from the lake. 


Lunnaea acuminata f. patula Troschel. 

1925. Limnaea acuminata f. paiula^ Annaiidale & Rao, Rtc, Ind. Mua,, XXVII, 
p. 181, fig. iii, 9, fig. vi, 1 & 2. 

Several hundred specimens of this form in various stages of growth 
were taken in ponds and pools round about Lonton and Nyaungbin, 
and in the shallow parts of the lake near the shore in the vicinity of 
Lonton, Loimon, Nyaungbin and the Shwemyzu Pagoda. 


Limnaea acuminata ^ pseudohorae, nov. 

Though in size and sculpture this form approaches L. horae Annandale 

& Rao, it has, I think, no specific relation- 
ship with it. In the form of the shell and 
the spire, and in the nature of the columellar 
callus, which though very thin is always 
distinct, this form is undoubtedly closely 
allied to L. acuminata, particularly to the 
form patula, but in having minutely decus- 
sated longitudinal striae, which are so 
characteristic of L, horae, its resemblance to 
this species is remarkable.^ 

Holotype, — M. Zool. Surv. Ind. {Ind. 

Mus.). 

Three fresh shells wojre taken along with 
L, acuminata f. patula from the shallow part 
of the lake^ near Shwemyzu Pagoda. The animals ware, unfortunately 
not preserved. 




Tkxt-fio. 8. — Limnaea acumi- 
nata f. pseudohorae, nov. 
Dorsal and ventral views 
of the holotype. 


Lunnaea luteola f. australis Annandale & Rao. 

1925. Limnaea luteola f. australis, Annandale k Rao, Rec. Ind, Mus,, XXVII, 
p. 184. 

This form is recorded for the first time from Burma. It has a wide 
distribution in India and Ceylon. The form siamensis Sowerby, which 
seems to be more or less in the nature of a local race of the species and' 
known from the Shan States and the Irrawady delta, is curiously absent 
in the Indawgyi Valley and its neighbourhood. 


Annandale & Rao, Rtc, Ind. Mus„ XXVII, pp. 154-176, fig. 2 (1926). 
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Only two small living 8peoimens.were found stioking to aquatio weeds 
in a clear pool more or less conneotra with the Indawgyi Lake. 

Limnaea decassatala, sp. nov. 

The shell is of small size and does not exceed 4 mm. in height and 
2 mm. in breadth. It is elongate, narrowly elliptical, thin but not brittle, 
and consists of three whorls which are not at all swollen. The body 
whorl is large, and is about two-thirds the height of the entire shell. 
The apical whorl is small, knob-like, and is a little more than one-third 

the height of the penultimate whorl. 
The suture is oblique and moderately 
impressed. The aperture is elongate, 
unusually narrow and compressed, but 
broadens out gradually from the posimor 
end to the anterior. The columeDa is 
well defined, but the callus is thin and 
poorly developed. It is somewhat twisted 
in appearance and forms a thin but 
conspicuous ridge along the greater por- 
tion of the periphery of the inner lip. 
The inside of the mouth is smooth and 
has an oily lustre. The outer lip is com- 
paratively thin. The sculpture is very 
minute and peculiar. The groimd sculpture is longitudinal, but these 
longitudinal lines seem to be broken up later on into short decussat- 
ing vertical but curved lines throughout the second and the last whorls. 
The concavity of these curved lines is always directed towards the 
colmnellar side. Parallel shallow grooves are formed between successive 
series of decussating lines and give the shell a spirally striated appear- 
ance. The apical wWl is smooth. 

Holatype. — M. Zool. Surv. Ind. {Ind. Mus.). 

The animal is only partially preserved, and I have not been able to 
study its anatomy. 

A single example of this species was found along with specimens of 
L. acuminata f. pseudohorae, nov. in the shallow part of the lake near 
the Shwemyzu Pagoda. 

The compressed nature of the shell and the aperture, the curious 
sculpture, and the colummellar ridge mark this species as very distiiwt 
from any other Indian or Burmese lacustrine species of Limnaea, Thou^ 
the species approaches L. horae in sculpture, it difiers from it in having 
the mouth not at all expanded. 

Family Planobbidae. 

In the fauna of the lake this family is fairly well represented by four 
genera and ^ species. Three of the six species have a wide distribu- 
tion in the Oriental Region. G. vd^er has hitherto been known from 
the Inle Lake, and its occurrence in the Indawgyi Lake seems to show 
that it is a purely lacustrine species. G, rotula, a rare Indian species, 
is recorded for the first time from Burma. 



Text-fig. 9. — Limnaea decussa- 
tida, 8p. nov. Dorsal and ven- 
tral views of the holotype. 
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Indoplanof bis exiistus (Deshayes). 

1928. Indoplanorbia Rao, Rec. hid, Mus,^ XXX, p 457. 

The species is very common in the Indawgyi Valley and the ad- 
joining country. Several hundred specimens, living and dead, were 
taken in ponds near the lake at Lonton and Hopin and near Kamaing. 
Some of them are of large size. Those collected near the north end of 
the lake contain a large number of small and young specimens. 

Gyraulus velifer (Annandale). 

1918 Planorbis velifer, Annandale, Rec, Ind, Mua,, XIV, p. 112, pi. xi, figs. 7-11. 

In the shallow parts of the lake near Lonton and the Shwemyzu 
Pagoda this species is very common. Several living specimens were 
collected at these places, some of them from the latter locality being 
particularly large. The velum is well developed in all specimens. The 
species has hitherto been known onlj^ from the Inle Lake in the S. Shan 
States. In that lake it is common amongst dense masses of aquatic 
weeds. 


Gyraulus velifer var. ciliata (Annandale). 

1918. Planorbis velifer var. ciliala, Annandale, op, ciU, p. 112. 

Several examples of this variety were taken along with the typical 
species mostly in the living condition. They seem to stray occasionally 
into the deeper parts of the lake. The spiral ridges characteristic of 
this variety vary in number, but are more numerous than in the speci- 
mens from the Inle Lake. 

Gyraulus convexiusculus (Hutton). 

1928, Gyraulus cotweriusculus, Rao, op, cil,, p. 457. 

The species is common in the shallow parts of the lake near Lonton 
and Nyaungbin. Large numbers of specimens were found in weedy 
ponds round about Lonton, and amongst submerged floating weeds 
near the shore of the lake at Nyaimgbin. 

Gyraulus rotula (Benson). 

1850. Planorbis rotula, Benson, Ann. Mag. Nat. Hist., Scr. 2, V, p. 351. 

1870. Planorbis rotula, Hanley & Theobald, ( ouch. Ind., p. 40, pi. xcix, figs. 2 
& 3. ‘ 

With some hesitation I refer to this species two shells from the shores 
nf the lake near Lonton. They are not quite fresh, and the mouth of 
the shells is not entire. The sculpture is somewhat coarse and there 
is no trace of the spiral striae referred to in Benson’s original description. 
The whorls are uniformly convex, and the mouth is small and rounded. 
The apex is relatively depressed. In the number and general features 
of the whorls, the shells agree with the description of 0, rotula. 

Shells from Bombay in the collection of the Zoological Survey of 
India referred to by Nevill (Hand-List Moll. Ind. Mus., I, p. 245) as 
Planorbis (Nautilina) rotula (?)” are included by Germain in G. rotula 

H 
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(Benson).^ I have examined the full-grown shells in this lot and find 
that they are in no way related to G. rotvda. In the departure of the 
last whorl from the axis of the inner whwls and in the presence of a 
whitish rib within the lip, the shells under discussion agree very well 
with G. labiattts (Benson). 

Benson, who first discovered the species at Moradabad as early 
as 1841, regarded it as a rare species, and this is borne out by the fa(^ 
that there has been no record of the species since then from any other 
part of India. Drs. Frashad and Hora, however, rediscovered the 
species in 1920 in a pond in Moradabad, but unfortunately their collec- 
tion consists of only one small shell, wUch agrees very well with Ben- 
son’s description of the species. 

Dr. Frashad ^ has referred to this species shells from Ceylon described 
by Westerlund as Planorbis (Gyraulm) liratus. His figure of the 
species compared with the specimen from Moradabad indicates that 
the Ceylon specimens are identical with G. rotula. 

The anatomy of the species is totally unknown. Benson has refer- 
red to the peculiar mode of progression of this species. I have observed 
G. comexiusculm and G. euphraticus in their natural environment per- 
form occasional jerky movements of the shell when suspended from 
the surface film, but they did not move very far from their original 
position. The rapid progression of G, rotula by sudden jerks is presum- 
ably a unique character. 

From the little known records of the species, e.g., from the Indawgyi 
Lake in Upper Burma, from Moradabad in N. India, and from Ceylon 
in the extreme south, it is only possible to surmise that its distribution 
is discontinuous. 


Segmentina calathus (Benson). 

1921. Segmentina calathus, Aanandale & Proehad, Rec, Ind, Mus., XXII, 
p. 585. 

This species is apparently rare both in the lake and in the streams 
and pools in the vf^ey and in the plains north of the lake. Only one 
young example in a dead condition was found along with other species 
of Flanorbidae from the shores of the lake near Lonton. The mouth 
is not entire, and the whorls are comparatively broad in dorsal view. 
The internal partitions in the shell, two of them at any rate, are quite 
distinct though relatively thin. 

The species is common in Northern India, Burma and Ceylon. Its 
range outside India extends up to Seistan in the North-west and up 
to Siam and Sumatra in the East and South-east. 

Hippeutis q>. 

Six small dead shells dredged from the south end of the Indawgyi 
Lake near Lonton «re referred to this genus. With some of the generic 
characters of Hippeutis, e.g., the tentacular shape, the convex dorsal 
and fiattened ventral surfaces, and the deep umbilicus, the shells 


* Gennaui, Bto. Ind, Mu»., XXI, p. 128 (1922). 

* Ptashad, See. Jnd. Mm., XXVlt p 347 (1925). 
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.agree closely, but difEer in being greatly depressed and in the rapidly 
increasing size of the whorls. With onJy a few dead and much worn 
ishells it is impossible to be certain about its specific identity. 

The shells are whitish in colour and have well-defined, impressed, 
oblique, longitudinal striae. The periphery is carinate, and in one shell 
it carries a pair of bacterial vela, one below the other, the lower being 
.more prominent than the upper. The aperture is heart-shaped. 

Family Succineidae. 

This family is very poorly represented in the Indawgyi Valley, the 
only record being a form of the species Succinea gravelyi Rao. 

Succinea gravelyi deccanensis Rao. 

1924. Succinea gravelyi f. deccanensis^ Rao, Rec, Ind, Mm.^ XXVI, p. 403. 

A single example in the living state was found at the edge of a stream 
near Lonton. Unfortunately the animal is in a bad state of preserva- 
tion, and I am, therefore, unable to verify my identification by an ex- 
amination of the internal organs, except the radular teeth, which agree 
closely with those of S. gravelyi. The shell is smaller than any of the 
tjrpical specimens from India, and is somewhat abruptly narrowed from 
the middle. The last whorl is not evenly arched in dorsal view. The 
sculpture is coarse and consists of irregular longitudinal striae. 

Succinea gravelyi, like S, daucina and S, godivariana, seems to have 
Sk restricted distribution in India and Burma. 




CORALS OF THE GENUS FLABELLUM FROM THE INDIAN 

OCEAN. 


By J. Stanley Gabbineb^ M.A., FMB., Professor of Zoology and Com- 
parative Anaiomy^ University of Cambridge. 

(Plate XIII.) 

Twenty years ago I received a number of specimens of Corals of the 
genus Fhbellum from the Indian Museum, Calcutta. I compared 
them with specimens in the British Museum and in the Smithsonian 
Institute ; Drs. Wayland Vaughan and Von Marenzeller as well as Dr. 
Alcock allowed me to consult with them as to the validity of the species. 
My report was drawn up, but the difficulties of the war and subsequent 
years delayed further action. I have now re-examined the collection 
and also the British Museum specimens, and I have to express my thanks 
to the late Professor Jeffrey Bell and to Captain Totton in respect to 
the latter. 

The genus is almost cosmopolitan with its centre, as shown by 
variety of species and the numbers of specimens obtained, in the East 
Indies, especially in the Philippines. It occurs sparingly in the At- 
lantic, but Duchaissaing and Michelotti, Pourtales and Vaughan do 
not mention it from the West Indies. So far as we can judge it is essen- 
tially a species of the higher land slopes, but several species are recorded 
down to 1,000 fms., 1,500 fms. being its present maximum depth. It 
has lived from the Eocene, in which there would appear to have been 
more species than to-day. There are plenty of varietal forms of each 
species, for their growth, as is that of all attached forms, is greatly in- 
fluenced by the movements of the surrounding water and the conse- 
quent scouring, and by the rate of deposition of deposits. The outer 
wall is an epitheca, not covered by tissue, and it may be dissolved 
or abraded away by water movements, or rasped off by sea urchins and 
other organisms ; the consequent reaction is seen in that the polyp 
deposits fsesh corallum between the septal ends against this destruc- 
tion, and the whole calicle becomes relatively dense and heavy. This 
pathological condition often results in seeming costae, whereas true 
costae cannot exist with an epithecate wall. These false costae are 
sometimes the now free outer edges of the septa, but as frequenlly this 
is reversed and the secondary corallum forms a convexity or i idge be- 
tween the septa, the destruction of which has gone deeper. 

Modern investigators have tended to restrict severely the number 
of species. They demand a suite of specimens, and they base their 
views on various measurements and on their correlation with each 
other and with counts of the septa of various sizes and the numbers 
of the same joined by trabeculae in a columella. These are all v^iy 
well, but it has to be recognised that any character, such as teeth on 
the septal edges or even so minute as spines on the growth lines of the 
septa is sufficient if constant. However, marked septal teeth are 
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tinusual in the genus and such of the latter characters, as are visible with- 
out sections of the septa, are so fluctuating that they must be assumed 
to be correlated with environment. Furthermore, the polyps of many 
forms of F. rubrum (or possibly of several species of this type of growth) 
exhibit practically no variation either in their gross anatomy or in their 
minute histology. In this connection the opinions of Vaughan are of 
especial value, for he has studied the range of both living and fossil 
species, and I am in essential agreement. 

The method of reproduction of Flabellum is by internal fertilisation 
and the extrusion of planulae. The young coral is always attached by 
a narrow base, but the very old coral is nearly always freed either by 
breaking away or by the solution or destruction of its base of attach- 
ment. In some cases, especially of the riefemm-type of growth, there 
is a distinct scar left in which the septa are clearly visible though their 
interspaces are usually filled by secondary corallum. This suggests 
** multipl 3 dng asexually by transverse division from a fixed nurse stock ’’ 
and a comparison with the method of reproduction of Fungia. It 
is difficult to imagine a withdrawal of the tissues in this rupture, the 
oalicoblastic ectoderm being so closely attached to the corallum, but 
as any part of the polyp, if broken into, can form a cup, which will grow 
up into a fresh corallum, it seems reasonable to suppose that such a sex- 
ual reproduction can take place. Furthermore, I have examined speci- 
mens, evidently very recently detached and without corallum between 
the septa of the scar, the tissues of which showed rupture. Yet, in over 
1,000 specimens examined, I have found no calicle that I can suggest 
to have been so formed from a fixed nutse stock,’’ and I can only ask 
future collectors to look out for such. In this connection I may men- 
tion that in a suite of 6 specimens of Blastotrochus nuirix Ed. and H. 
in the British Museum, so identified by Bruggemann, I discovered that 
most show traces of splitting or imperfect formation of corallum with 
bud formation at the sharp lateral edges of their flattened calicles. 
I suggest that the polyps of this genus — and also of Rhizotrochus — must 
be properly examined before its proposed absorption into Flabellum, 
bas^ on corallum alone, can be accepted. 

Most of Milne Edwards and Haime’s species of Flabellum fall under 
two types of growth represented by the species rvbrum Q. & G. and 
p<woninum Lesson. A third type is represented by F. japonicum Moseley, 
F. alabustrum Moseley and F. ddudens von Marenzeller and yet a fourth 
by F. curvatum Moseley and F, muUifore Gardiner. All are represented 
in Lodian Seas. 


Flabelliim iMvoniniim Lesson. 

(For literature and synonymy, see Gardiner, Marine Invest in S, Africa, II, p. 128, 
1902 ; Vaughan, Bull, U, S, NaL Mue,, LIX, p. 49, pL i-iii ; and Faustino, 
Monograph Bureau of Science, Manila, XXIl, p. 43, 1927.) 

I have seen a large number of specimens of this species including 
those in the U. S. National Museum which Vaughan described. I 
accept Vaughan’s synonymy, but I do not agree that the species “ can 
best be handled ” by recognising varietal forms. I do not think th^ 
represent any elements in heredity, basing my views on my failure 
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to find any distinctions in the gross anatomy (polyp and corallnm) of 
three of these varieties ” after my return from Washington in 1909.^ 
I consider all to be growth-forms produced by environment, the chief 
variations of importance in which I deem to be (1) sedimentation, (2) 
food, (3) water movements and (4) depth and temperature, in this order 
-^and I think that the localities from which specimens have been obtained 
supports this conclusion. 

Yet, it is necessary to recognise that this may be an error and that 
we are dealing with several species overlapping in the appearances of 
their calicles, distinguishable only by their polyp characters. This re- 
mark applies particulrly to the typical form, var. distinctum Ed. and 
H., and var. paripavoninum Alcock, which are mainly separable by the 
angles of divergence of the lateral ends of their compressed coralla. 
The Oiiginal type of Alcock’s paripavoninum {Madreporaria of the In- 
vestigator, p. 21, pi. ii, fig. 3, 1898) is interesting in that it is a specimen 
which has been broken off its pedicle, in the scar 24 septa being dis* 
tingulshable of which half meet in a pseudo-columella. ^ My doubt 
lies in the fact that Vaughan had a considerable suite of specimens 
of all three from the Hawaiian Island and Laysan, and Faustino of the 
first and last from the Philippines, apparently with very few inter- 
mediates. The sp.cial localities given show a wide range of depth and 
hence temperature, and in consequence the angles of the lateral edges 
of the pavoninum forms could only be correlated with sedimentation 
in respect to which we have no information. 

Localities : {a) ZEV , Sta. 239, 11° 49' 30" N., 92° 55' E., 55 fms., 
9 specimens, 5 damaged, all rather dark coloured, bluish, shiny, shapes 
transitional between Vaughan’s typical form up to his form distinctum 
{loc. ciL, pi. ii, figs. 3-5), size about the same : (b) fi'’ 1' N., 81° 16' 
E., 34 fms., a single dead specimen, recently broken off its pedicle, with 
some LiOiolhamnia growing on its outsides, colourless corallum, near 
distinctum-loim : (c) ZEV -^y^, Sta. 237, 13° 17' N., 93° 7' E., 90 fms., 
one specimen, dead, calice 31 mm. long by 19 mm. high, transition type 
to distinctum-foTm ; {d) ZEV Sta. 246, 11° 14' 30" N., 74° 57' 15" 
E., a single specimen, dead, calicle 25 mm. long by 21 mm. high, shape 
towards laUim-iorm : (e) ZEV Andamans, 53 fms., a single living 
specimen of dark colour, calice 26 mm. long by 28 mm. high, very low 
arch to calicular margin, fairly compressed, slight wings on lower part, 
rather constricted just lielow calicular opening, a pathological speci- 
men of distinctu7n^type : (/) ZEV Sta. 389, 9° 1' 50" N., 75° 55' 
50" E., 81 fms., 2 specimens— no. 1, dead, colour dark, calice 44 mm. 
long, 24 mm. wide, edge slightly ingrowing above, arch considerable, 
24 mm. high, broken off from pedicle, scar 8 by 5 mm., whole corallum 
heavy and close to original paripavoninum-iorm ; — no. 2, also dead 
but cleaner, colourless, calice 42 mm. lo^, 23 mm. wide, rounded ends 
and no trace of wings, arch low, 42 mm. high, whole corallum very coarse, 


' The polyps were examined by sections ; they were sufficient up to the point where 
hiatological study commences. 

> There is an excellent specimen close to Vaughan's var latum Studer in the Cambridge 
Museum with a similar but much larg er scar. 
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especially columella, considerably eaten into at base between the septa 
with extra deposition of corallum inside, comparable to Vaughan’s 
pi. ii, fig. 1 : (g) ZEV Sta. 277, 6^ 48' 16'' K, 80® 66' E., 869- 

880 £ms., alive when obtained but broken in dredge, remarkably similar 
to last but a rather smaller specimen. 

To the above localities must be added Alcock’s paripavoninum- 
form Investigator ” Deep Sea Madreporaria, p, 21, pi. ii, 3, a, 6, 
1898), a dead specimen off Pedro Bank, Laccadive Sea, 636 fms., ad- 
mirably figured, scar 7x6 mm., not looking like an “ accident ” but 
rather a cutting off as in Flabellum rubrum, this remark also applying 
to (/, no. 1) above. 

The “ Sealark ” collections contain specimens from Saya de Malha : 
C 4, 126 fms., 3 ; C 5, 125 fms., one much overgrown by “ oysters 
C 6, 145 fms., 6 specimens, one broken off its attachment and showing 
in scar 24 septa joining in a columella. They approximate in size to 
the smaller S. African forms. All were dead, apparently recently killed, 
and white. Their septal edges are pleated and sides spiny. They 
belong either to Vaughan’s distinctum'iovm or are intermediate between 
this and the typical. They come off a smooth sandy (glob, ooze) bottom. 

The specimens described by Marenzeller as Flabellum stabile from 
Cape Verde Islands, 1694 metres (Steinkorallen^ Valdivia Exped., p. 273, 
pi. xvii, fig. 12, 1904) are certainly not widely separated from specimens 
(/*, no. 2) and (g) above as well as from Vaughan’s pathological speci- 
men (pi. ii, fig. 1). I can find no evidence that Marenzeller has exa- 
mined any considerable suite of pavoninum and I am disposed to think 
that his F. stabile as well as his F. chunii are synon)mi 3 of F. pavoninum. 

F. carnfanulatum Holdsworth {Proc. Zool. Soc,, 1862, p. 198) from 
the Philippines may belong here, but the type specimens are not in the 
Museum of the Royal College of Surgeons, nor are there labelled speci- 
mens in the British Museum. Faustino suggested a re-examination, 
but, in the absence of types and of sufficient description, the species 
had better disappear from literature. I suggest the same comse in res- 
pect to F. nMle Holdsworth as founded on dead material through 
the specimens still exist in the College. 

Flabellum multifore Gardiner. 

Gardiner, Faumt Oeogr, Maldives and Laccadives, p. 964, pi. xciii, figs. 28 and 29, 
1905 ; Faustino, Monograph Bureau of Science, Manila, XXII, p. 67, 1927. 

In addition to my suite of specimens from the Maldives, 24-28 fms., 
the “ Sealark ” obtained 1 specimen from Seychelles, F 7, 34 fms. When 
alive the polyp was green standing up on the corallum for over 2 cm. 
The calicle was 63 x 17 mm., rather pinched in the central part, vertical 
height at sides 34 mm. and at ends 16 mm. above its attachment, growth 
rings 6, septa 180," one stomodoeum. It is of rather less coarse growth 
than the Maidive specimens. 

Faustino had a suite of 16 specimens from the Philippines from 
97 fms. His* largest specimen is about the size of my larged specimen 
and is stated to have over 800 septa, whereas mine has only 302 ; surely 
a clerical error in the doubling of his numbers h as crept in. 
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There are three well figured “ Challenger ” specimens of F. eurvatum 
Mosdej from the Bio de la Plata region, 600 &ns.; they clearly belong 
to the same species group of the genus. 

Flabellum deliident Marenzeller. 

F, laciniaiuMf Alcock, “ Inveatigalor ” Deep Sea Madreporarta, p. 21, p]. ii, iig. 4, 
a, 1898. 

F, deludens, Marenzeller, SteinhoraUen “ Valdivia ” Exped,, p. 269, pL xvii, fig. 10, 
190i. 

F. deliidene, Vaughan, Bull U. S, Nat, Mus.t LIX, p. 63, pi. iii, figs. 5, a-6, 1907. 

The specific name laciniatum should disappear from liteiature as 
the material on which the species was foimded by Philippi was too 
fragmentary for positive identification. I have compared the specimens 
with the Biitish Museum specimens of F. alabastrum Moseley and I 
agree with Vaughan as to the distinctness of this species. The shapes 
of the coralla looked at from the side vary in a parallel way to Vaughan’s 
pavoninum-ioTm from lamelluhsum through, the typical to the distinctum- 
form. They have a tendency to be widely open in their transverse 
diameter, looking into the caUcles, but their ends are sharp. 

Localities.~-(a) ZEV Sta. 280, 11° 29' 45" N., 80° 2' 30" E., 

446 fms., two dark coloured specimens, largest length of calice 44 mm., 
breadth 34 mm., height 34 mm. : (6) ZEV Sta. 392, 8° 43' 30" 
N., 76° E., 400 fms., two rather smaller and very delicate white speci- 
mens, apparently living when obtained : (c) spiiit specimen ZEV 
Sta, 322, 11° 26' 30" N., 92° 63' 46" E., 378 fms., a young specimen. 

Alcock calls this species “ a common inhabitant ” of Indian Seas 
at 400 — 600 fms. The Sealark ” obtained two specimens from Say a 
de Malha : C 20, 300-600 fms., and C 4, 125 fms. The first specimen 
is 24 mm. along the base and the wings extend below the pedicle ; the 
height is 34 mm. In the species it occupies about the same position as 
the larnellulosum-loTm in F, pavoninum. 

Other records are west of Sumatra, 614 and 660 metres (Marenzeller), 
Hawaii, 670-900 fms. (Vaughan), Faustino had a suite of specimens 
from 24 stations near the Philippines, 19 to 502 fms. ; he is evidently 
doubtful whether the species is not a synonym of japonimm Moseley 
which is ^ot naturally a compressed species with sharp angles as this 
species almost universally is, in at least the young forms. I also found 
an unnamed specimen from Japan in the British Museum. 

In the British Museum I have seen certain specimens labelled F, 
laciniatum reputed to bo those of Duncan (Trans. Zool, Soc.y VIII, 
p, 322, 1873) ; they are not this species, which so far has not been found 
in the Atlantic. 

F. alabastrum Moseley =F. goodei Verrill would seem to be related 
heie, but it has not been obtained from Indian Seas. Vaughan men- 
tions a suite of 170 specimens in the U. S. National Museum some of 
which I have seen. Young forms might be confused, but mature forms 
do not intergrade.^ 


^ See aUo Vaughan, BuU. U. 8. Nat. IIX, p. 64, 1907. 
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FUbdlnm japoniaim Moseley. 

(Plate XIV, figs 1-6.) 

FldbeUum japonicum, Moseley, Deep-Sea Madreporaria (* ChaUenger*), p. 168, pL vii, 
fig. 3, a, 1881 ; Wood-Mjs^n & Aloock, Ann, Ma/y Nai, HieU (6) Vlll, p. 449 
1891 ; Alcook. “ Inveatigcdor ’* Deep-Sea Madreporaria, p. 23, .1898, and 
* Siboga * Exped,, p. 32, 1992. 

FlabeUtm angtUare, Moseley, Deep-Sea Madreporaria {* ChdUenger *), p. 164, 
pL vi, fig. 2, a, b ; F, apetium, Moseley, I, c,, p. 167, pL vi, fig. 7, a, c,; 
F, coni/nSp Moseley, 1. c., p. 165, pL vii, 1^. 6, a,o, 1881. 

The 8 ‘ Challenger ’ specimens of Moselev’s F, apertum were all 
dead when obtained and partially decomposed, perhaps with extra lime 
deposit^ from the surroimding water on the coraiium, giving a peculiar 
opaque appearance. The ‘ Challenger " figure on p. 168 is 1 J times 
natural size, and is the largest specimen of station 146. All the draw- 
ings are accurate in respect to numbers of septa but bad. The speci- 
mens from station 3 are neglible being too much decomposed for iden- 
tification. They are clearly referable to japonicum, the very delicate 
septa of cycle V having usually been destroyed in most systems. 

There is no doubt that the younger specimens under consideration 
are indistinguishable from the single form described by Moseley as 
F. angulare as direct comparison showed them to be similar in all res- 
pects but hexameral instead of pentameral. 

The single ‘ Challenger ’ specimen of Moseley’s conuis is alike in 
all respects to similarly fast-grown specimens oi japonicum of about the 
same size such as (d) mentioned below. The latter is rather more open, 
viz.y less conical, than the type and it has the same 4 cycles of septa. 
There are indications of wrinkling in the septal sides of this and many 
forms but in no case so marked as in Moseley’s specimens ; this character 
becomes progressively less marked with the thickening of septa which 
takes place as the growth attains its maximum. 

The present specimens might be described under any of the above 
names, but they are still more clearly referable to japonicum of which 
there are a series of forms with a correct figure and a good description, 
I should not term the types wedge-shaped and the description of an 
** opaque white epitheca etc.,” is incorrect, the appearance described 
being due to the decay of the epitheca, which stands up as a glisten- 
ing and polished ” wall above. Only 4 of the supposed 8 ‘ Challenger ’ 
specimens could be found (1929). I note a few points of difference 
from the suite of specimens before me : — 

(а) The transverse section of the coraiium of any level varies from 

rotmd to oval and nowhere can be termed “ wedge-shaped.” 

(б) The septal ridges, so-called ‘ costae ’ of Moseley, are not well- 

marked in the '' Challenger ” specimens that I have seen, 
though, they are clearly shown in the figured specimen ; 
the present specimens generally, if undamaged externally, 
have 12 marked ridges essentially similar to those shown 
in the figure. 

(c) Most of the present specimens are not much corroded, but two 
have lost nearly idl their ribs, for the corrosion particularly 
takes place outside, <m the lines where the septa run into 



807 


1929.] J. S. Gardiner : Corah from the Irdian Ocean, 

the epitheoa, in some cases the septal ridges being even 
replaced by grooves. 

{d) The centre of the corallum is filled in to a very varying degree 
in different specimens by false columellar coraUum, vary- 
ing from fused thickenings of septal sides and ends to masses 
of anastomosing trabeculae of varying coarseness. The 
adjective “ fascicular ” used by Moseley can scarcely be 
applied even to the ‘ Challenger ’ specimens. 

(e) The present specimens in spirit showed tentacles over all the 
septa, but in only one specimen can all the tentacles over 
each cycle of septa be recognised. Usually the tentacles 
over the septa of cycle V are most clearly seen, being moat 
external and the last to contract, and then progressively 
those over cycles IV, III, II and 1. Each tentacle ends in 
a white knob. 

In all other respects the present specimens agree with Moseley’s 
type, and of the above points (a — d) are of little specific importance, 
being easily explicable. The difference noted under (c) may be due to 
different mcth^s of preservation being employed but Moseley’s fig. 
12 on pi. xvi is a bad diagram. 

The type of F. conuis Moseley has likewise 4 cycles of septa. 

Localities.— {a) ZEV Sta. 242, 17° 27' N., 71° 41' E., 56-58 fms., 

one specimen, measuring length x breadth of calice, 60 X 46 mm., 
X vertical height of corallum, x 53 mm., outside considerably corroded 
and no marked septal ridges, no columellar tissue ; (6) ZEV , Sta. 
321, 5° 4' 8*5" N., 80° 22' E., 660 fms., one, 51 x 37 X 29 mm., rather 
a wide open form, little corroded, septal ridges well marked, thick anas- 
tomising trabeculae from septal edges forming a conspicuous false co- 
lumeUa ; (c) ZEV Sta. 276, 8° 27' N., 75° 35' E., 771-731 fms., 

6 specimens measuring 52 x 42 x 32 mm., 43 x 33 x 30 mm., 31 x 
28 X 16 mm.; 24 X 23 X 13 mm., 29 x 26 x 17 mm., and 26 x 23 X 
16 mm., all with septal ridges, smaller specimens four cycles of septa 
and shape approaching F. apertum Mos.,ley in side view — last two spe- 
cimens dead when obtained, corallum opaque and appearing thickened, 
giving a still closer resemblance to the same species — columella various, 
first specimen merely thickened edges of septa fused ; (d) ZEV Sta. 
266, 7° 68' N., 79° 23' E., 937 fms., one, 35 x 31 x 22 mm., general 
resemblance to F. conuis Moseley in all respects except that it is lower 
and therefore appears more open; (e) ZEV — 273, 12° 
47' N., 73° 44' 46* E., 870-823 fms., two, 47 x 40 X 35 and 17 x 13 x 
14 mm., larger specimen much corroded as (o) above and no septal 
ridges, smallei specimen showing a tentacle over each septum • (f) 

ZEV Sta. 306, 9° 20' N., 76° 24' E., 930 fms., five, meas’uring 

37 X 30 X 26 mm., 26 x 21 x 16 mm., 17 x 12 x 10 mm., 18 x 17 x 
9 mm., and 18 x 15 x 7 nun., last two specimens showing septal oyoles 
I and II markedly distinct ; (ff) ZEV Sta. 307, 7° 28' 30' 

N., 76° 26' 30* E., 888 fms., four, 41 x 36 X 27 mm., 36 x 31 x 22 mm 
33 X 27 X 25 pun., apd 22 x 23 x 22 nun, '* 
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The depth range of the species is from 66 to 1260 fms., the latter 
F. angtdare Moseley, ‘ Challenger ' specimen. This latter is the* only 
certain record from the Atlantic, having been obtained off Nova Scotia. 
The species appears to be common in Indian Seas and probably ranges 
widely in the Indian and W. Pacific Oceans. 

Note on a polyp : — The smallest specimen from (jf) above was cut 
into sections. It had 12 large septa (cycles I and II), trabeculae from 
which shared in the formation of the columella, and 12 further cons- 
picuously thick and broad septa (cycle III) ; there were only traces 
in low ridges of septa cycle IV. The two pairs of directive mesenteries 
are well marked and the first 24 septa are all entocoelic ; as yet there 
is no formation of any further mesenteries, but these may form subse- 
quently as the sections reveal the fact that the 12 septa of the second 
size are visible in the sections below their bounding mesenteries. I 
think all these mesenteries reach the stomodaeum. There are tentacles 
over all the septa, but those over the first 12 septa are so tightly pulled 
down as to be only recognisable by their batteries of nematocysts. 
The tentacles over the next 12 septa are partially invaginated and there 
are indications in nematocyst batteries of a further cycle of tentacles. 
The stomodaeum is so pulled out that it is difficult to see where the 
peristome merges into the stomodaeum and the latter into the filaments, 
all three parts having the same histological elements. The mesenterial 
filaments have fewer nematocysts than usual and their lower ends are 
not free or extrusible as acontia. There is indication of a good mis- 
cellaneous diet, as seen by sponge and other spicules and chitin remains. 
Ova occur very low down in a few of the primary mesenteries, and there 
arc a few free eggs and planulae in the coelenteron. 

Allied to this species is Moseley’s ‘ Challenger ’ F, patayonichum 
which has not since been recorded. Few of the type-specimens are 
larger than the smallest of the present series of japonicum ; their growth 
is more cup-like. The edges all show some scalloping between the tops 
of the septa. Four cycles of septa is a definite character and at present 
must be so regarded and not a size matter. More important is the tooth- 
ing of the septal edges especially where they fall to the columella. The 
ridges and granules on the septal sides are much more marked than in 
F . japonicum. At present the species must be regarded as good, but 
may conceivably prove to be a growth-form of F, japonicum. 

Flabellum rubrum Q. et G. 

F. rubrum, Gardiner, Marine InvestigationB S. Africa, II, pp. 126-52, pis. i-iv, 
1902 : Harrison & Poole, Proc, Zool. Soc., 1909, p. 899. 

For F. Btokesi, Ed. et H., vide Gardiner, I c., p. 131 ; also Alcock, Journ. As. Soc. 
BeMgal, EXIT, p. 138, 1893. 

F. crasftum et rubrum, Bourne, Report Pearl Oyster Fisheries, Ceylon, pp. 196-200, 
1905. 

I don’t think there is any use in my dealing with Bourne’s attack 
on, and misrepresentation of, the meth^s adopted in my paper cited 
above j Bourne dealt with 6 specimens only, while I had actually exa- 
mined over 700 specimens which he could have examined. I hesitated 
to regard slokesi as a synonym of rubrum, and the collection before me 
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is not sufficiently large to cause me to alter my position, although I could 
not find any differences in the polyps of the two ‘‘ species/’ 

In 1898, in 1901 and again in the present year I examined the British 
Museum collection which contains 41 items, 120 specimens, of the growth- 
form of ruhrum — stokesi. Bruggemann identified these with the species 
stokesi E. & H., rubrum Q. & G., elongatum E. & H., spheniscus Dana, 
aculeatum E. & H., debile E. & H., crassum E. & H., bairdi E. & H., 
prqfundum E. & H., crenulatum E. & H., candeanum E. & H., spinosum 
E. & H., elegans E. & H., while he evidently intended to describe six new 
species to which he gave the names amethystinum (whole corallum of a 
beautiful strong amethyst colour), Inoisi, ayleni^ belcheri, laeviusculum 
and angustum. Among the specimens are forms from New Zealand 
whence came the original types of Quoy and Gaimard. Seven of the 
above ‘‘ species ” were represented in Capt. Sir Edward Belcher’s col- 
lection from Malacca. Apparently Bruggemann considered affine E. 
& H.—spheniscus Dana as he labelled some of the latter “ types of F. 
affine “ types ” being used as meaning typical. I do not agree with 
Bruggemann’s views as indicated above, but I have pleasure in record- 
ing them as they are always worthy of careful consideration.^ 

Of the British Museum specimens 26 coralla in form approach stokesi, 
66 rubrum and 15 are doubtful ; 13 young or attached forms are omitted. 
The present collection contains 20 specimens from 7 localities. Of 
these most approach stokesi in mode of growth, wings or processes from 
side of corallum, size of scar, etc. Superficially, they can be roughly 
divided between rubrum and stokesi, but the more carefully they are 
examined the more diffcult the division becomes. I have searched for 
and cannot find differences in the characters Bourne suggests {loc. at,, 
]). 200) and I have to confess my inability to differentiate between the 
two forms. 


Localities. 


Mark. 

Station. 

Position. 

Depth. 

No. 


774-7 

246 

Lat. N. H’ 14' 3(y. 

68—148 fins. 

4 

ruhrum. 

ZEV 

7 


Long. E. 74° 67' 16*. 




3268 

not given 

Lat. N. 6° 1'. 

34 fins. 

9 

9> 

9 

5327-8 

I^ng. E. 81° 16'. 





ZEV 

387 

Lat. N. 16° 25'. 

40 — 49 fms. 

2 

V. slohesu 

7 


Long. E. 93® 45.* 




1G3G 





ZEV 

201 

Lat N, 26® 22'. 

49—48 fms. 

2 

9t 

7 


Long. E. 60® 10', 




8793 





6 

5344 

not given 

Andamans. 

not given 



ZEV 

7 

not given 

2mL,N.Gt.W. Tares. 

40 fms. 

1 


6895 






ZEV 

7 

not given 

Snod I., Andamans. 

not given 

1 

»« 


1 1 am indebtod to the late Professor Jeffrey Bell, who in 1901 kindly worked out 
for me the authorship of the names and labels of these specimens in the British Museum. 
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The species is evidently of wide distribution throughout the Indian 
and W. Pacific Oceans. No certain specimen has as yet been recorded 
from the Atlantic. Its depth range is 0 — 100 fms. I obtained speci- 
mens from the Maldives, but none from the island groups between this 
archipelago and Madagascar ; I can find no record from any locality 
distant from continental areas. 




EXPLANATION OP PLATE XIII. 

FlabeUum japonicum Moseley. Nat. size. 

Fig. 1. — Surface view, from Sta. 242, 56-68 fma. 

Fig. la. — Side view of same specimen. 

Fig. 2. — Surface view, from Sta. 231, 660 fms. 

Fig. 2a. — Side view of same specimen. 

Fig. 3. — Surface view, from Sta. 276, 771-731 fms. 

Fig. 3a. — Side view of same specimen. 

Fig. 4. — Surface view, from Sta. 275, 771-731 fms. 

Fig. 4a. — Side view of same specimen. 

Pig. 5. — Surface view, from Sta. 275, 771-731 fms. 

Fig. 6a. — Side view of same specimen. 

Fig. 6. — Surface view, from Sta. 266, 937 fms. 

Pig. 6a. — Side view of same specimen. 



Rec. Inp. Mrs., Vor- XXXT, 1929. 


Plate XIII. 



Flahelltim j a p a n i c u m Moseley. 






NOTES ON FISHES IN THE INDIAN MUSEUM. 


XVII. — ^Loaches of the genus Nemachuus feom Burma. ^ 

By SuNUER Lal Hora, D.8c. {Punjab), D.Sc. (Edin.), F.R,S.E,, F,L.S., 
F.Z,S,, Zoological Survey of India, CaicuUa. 

(Plates XIV, XV.) 

The fishes of the genus Nemachilus are widely distributed in the 
hill streams of India and Burma and only a few of them are adapted 
to life in slow-running or stationary wateis at high altitudes. Usually 
they are of a small size and are characteiized by the possession of an 
almost cylindrical or a somewhat depressed body. They live among 
pebbles and shingles at the bottom of a stream and are very active in 
their habits. At the slightest provocation they dart fiom one place 
to another and always rest with their heads pointing upstream,^ and 
are thus able to offer a minimum resistance to the force of the rushing 
current. The colouration of these loaches is very characteristic so far 
as the Indian species are concerned. With the exception of a few 
species they are marked with a variable number of vertical bars. These 
stripes have a great biological significance as they make the fishes living 
among pebbles in shallow, clear, rapid-running water inconspicuous. It 
has very often happened that the net revealed the presence of these 
fishes whole I could not see them in the clear water even when a few 
inches deep. 

Nemachili are Cobitidae without a pre- or sub-orbital spine and 
with a relatively short dorsal fin in which the number of branched rays 
does not exceed 20. Among the Indian freshwater fishes there are 
few genera whose taxonomy is involved in such great confusion as that 
of Nemachilus, This is in part due to the fact that many of the species 
exhibit considerable individual variability. Moreover, most of the 


^ For a number of yearn i have been eoJloeting material for a revision of tho fishes 
of tho genus Neumchihis found in India. My colleagues in the Zoological Survey of 
India and I have made oxtensivo collections of these loaches and a considerable amount 
of material hj^ft been get together from almost all parts of India. During my recent 
visit to Europe 1 compared this material with the types and the old specimens in tho 
collection of the British Museum. Specimens of the Indian species were also examined 
in tho Musouin National d’Histoii-e Natui’elle, Paris; in tho Zoologischos Museum der 
Uiiivorsitat, Berlin and in tho Museo Civico di Storia Naturale, Genova. The collection 
at my disi^osal is so largo and the taxonomy of these loaches is so confusing that 1 have 
thought it best to treat them in small batches according to their distribution. The 
present paper is tho first of the series that I propose to publish m this journal from time 
to time. 

2 Fishes of tho genus Nemachihxs, on account of their active habits, are very difiScult 
to catch. Tho best way to collect them in large numbers was to divert tho course of a 
small channel by a dam. In the portion of the bod thus made dry these fishes can be 
(ibtained by turning over stones. Where this was not possible a bagmet was dragged 
at a groat speed among the pebbles in the shallow portion of a stream. In this u^ay all 
those forms that rest underneath stones could bo netted. Tho presence of pebbles in 
the net i>rovidos tho fish with hiding places and at the same time obstructs them from 
getting away. I have often collected large numbers of specimens in this way. 
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specific standards, such as number of fin-rays, scale counts, body pro- 
portions, colouration, etc., which are used in distinguishing species of 
most of the other Cjrprinoid genera, are of very little significance in 
the case of Nemachilm. Fortunately most of the Burmese species are 
very peculiar and, therefore, little difficulty has been experienced 
in characterizing them. In distinguishing closely allied species I have 
relied on the character of the lateral line, the position of the anal open- 
ing with regard to the ventrals and the position of the commencement 
of the dorsal with regard to its distance from the tip of the snout and 
the base of the caudal. It is a well known fact in biology that similar 
environmental conditions tend to produce similar characters, and it is 
probable that the great resemblance between the various species of 
Nemachilus is due to a similarity in their environment, for wherever 
any species has taken to a life in slow running waters, it has become 
peculiarly modified. The usual environment — rapid-running water — of 
these loaches is full of storm and stress and the animals that inhabit 
it have to adjust themselves constantly to any fluctuations in the 
external conations of their existence. In these circumstances the 
organisms are being modelled and remodelled till ultimately the eluci- 
dation of their true systematic position becomes a matter of considerable 
difficulty. This is not only true of the fishes of the genus Nemachilus 
but is also the case with all other hill-stream genera of fishes that I have 
studied so far. 

Attempts have been made to subdivide the vast assemblage of 
species grouped under the generic name Nemachilus, but, so far as I am 
aware, none has proved satisfactory. In 1903, Jordan and Fowler^ 
established the genus EUxis to accommodate those species of Nema- 
chilus which possess a nasal barbel. This genus has been accepted by 
Weber and Beaufort * but, in 1920, Annandale and I ® doubted 
the generic value of this character though at that time we did not assign 
any reasons for our views. A. perusal of the descriptions of the Burmese 
species is enough to show that the nasal barbel is very variable and that 
no specific value can be attached to it, except in such species as N, 
evemrdi, where it is extremely well developed. In the material that 
I have examined there are a number of species showing all possible 
gradations between the total absence and the presence of a distinct 
nasal barbel. Among the Burmese species N. dncticauda possesses a 
short but well-marked nasal barbel ; in N. acuticephalus the mem- 
brane between the nostrils is well developed and is produced into a 
short process in the middle ; in N. raoe the anterior nostril is somewhat 
tubular and the tube is produced into a flap-like projection and 
in N. brevis the anterior nostril is produced into a long, tube-like 
structure. 

Attention may here be directed to a species — N. gvUatus — described 
by McClelland * from Jorhat in Assam and characterized by the posses- 
sion of only four barbels. I have not examined any specimen of this 

^ Jordan & Fowler, Proc. V, S, Nat. Mus. XXVI, p. 768 (1903). 

• Weber & Beaufort, Fish, Indo-Austral. Archipel III, p. 35 (1916). 

» Annandale Sc Hora, Rec. Ind. Mus. XVIIt, p. 185 (foot-note), (1920). 

* MoOelland, .Ind. Cyprinidae in As, Res, XlX, pp. 305, ^8, pi. lii, figs. 5 & 6 
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species, but it seems likely that McClelland was dealing with an abnor- 
mal specimen in which one of the pairs of barbels was greatly reduced 





. Text-fig. 1 Ventral surface of head of 4 sp^ioimena (a-d) of NemarMlus kessleri 
Gunther showing defective barbels. 


or totally lost. In a large series of examples of N. kessleri I have found 
a number of specimens in which the barbels are defective and one 
specimen, in which both the anterior rostrals are rudimentary (text- 
fig. 1, c.), appears to possess only 4 barbels. I have briefly referred to 
this example here to show that little importance should be attached 
to the number of barbels in separating the different species of Nemd- 
chilus, 

Nichols,^ as a result of his examination of the Chinese collection in 
the American Museum of Natural History, has recently proposed four 
groups in the genus Nemachilus, In the absence, of any Chinese mate- 
rial for examination in Calcutta I do not feel myself justified in offering 
any remarks on Nichols’ classification. It may, however, be remarked 
that the characters ho has employed in distinguishing his groups show 
considerable variation in the material before me and consequently 
I have not been able to adopt his classification. When the systematic 
treatment of Indian species is completed it may be possible to review 
the generic classification of Nemachilns and related loaches. 


l2 


^ Nichols, American Mvb, Novitates, No. 171, pp. 1-7 (192fi). 
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Many lacunae remain to be filled up in our knowledge of the fresh- 
water fish^faima of Burma. Prom the results of the areas investigated 
by the Zoological Survey of India, viz., the Inl6 I^ake ^ and the Tndawgyi 
Lake, 2 it is evident that there is a considerable endemic element in the 
faima, especially among the smaller forms. This conclusion applies 
with greater force to the inhabitants of the torrential streams. Of the 
13 species of Nemachihis discussed here, 6 are described as new and of 
the remaining, 4 are endemic in Burma. Of the 3 species known from 
outside the political limits of Burma, 2—N. zonalternans and N, sik- 
maiensis — ^have only been recorded from the Manipur valley, the waters 
from which ultimately flow into the Chindwin, a tributary of the Irra- 
waddi River. The only remaining species — N. botia — is widely dis- 
tributed in Indian waters, but its precise specific limits have not been 
properly defined and in referring certain specimens from Burma to 
N. botia I have included this species in its broadly accepted sense. 

Besides the species enumerated in this paper there are some doubt- 
ful forms described or recorded from Burma. In 1869, Day ^ described 
N. hlythii from two specimens in the collection of the Indian Museum 
and remarked in his later works ^ that its locality was doubtful. These 
specimens are still preserved in the collection of the Zoological Survey 
of India but are badly damaged and are not fit for any detailed work. 
They are, however, entered in the register as having been obtained in 
Burma. Without any fresh material I am not able to characterize 
N. hlythii properly and consequently to include it in the synoptic table 
of the Burmese species. 

In 1890, Vinciguerra ^ recorded 4 species of Nemachihis from Burma, 
namely N. rubidipinnis, N. rupicola, N. nniUifasciaiUH and N. savom, 
I have examined the specimens on which Vinciguerra’s detenminations 
were based. There is no doubt about the first species but the other 
three appear to me to have been wrongly identified. Vincignerra’s 
N. savona is the same as Blyth’s N. dncticauda and his N. nniUifasdatus 
appears to represent a new species. I have not yet determined exactly 
the specific characters of Day’s N. nniltifasdains ® and have, therefore, 
left out of consideration Vinciguerra’s specimens referred to this species. 
The examples referred to N. rupiceh by Vinciguerra are very much 
like those of my new species N. livulicolu but differ in certain points. 
In the absence of well-preserved fresh material T am unable to assign 
any exact specific position to them. 

The following is an artificial key to the Burmese species of the genus 
Nernachilus. N. pegueusis is so remarkable in the character of its 
funnel-shaped mouth that it could be made the type of a distinct genus, 
but as it is represented by a single, partly damaged specimen T have 
refrained from adopting this course. In its general facies and build 
N. shanensis is also very striking. N. brevis, N. brunneamts, and N. 
raoe live in stationary waters and are consequently peculiarly modified. 


^ Annaiidale, Mec. Ind. Mm.. XIV, pp. .32-64, pis. i-vii (1918). 

* Prashad & Mukerji, Bee. lud. Mm. XXXI, pp. 161-223, pis. vii-x (1929). 

* Day, Proc. Zool. Soc. London, p. 552 (1869). 

* Day, Fish. India, p. 621 (1878) ; Faun. Bril. Ind. Fish., I, p. 236 (1889). 

® Vinciguerra, Ann. Mm. Cin. Sior. NiU. Otvova, (2) IX, pp. 208-211 (1890). 

* Day, Fish. India, p. 617, pi cliii, fig. 7 (1878). 
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The form ot N. aouHcephnlus suggests as if the fish has adapted itself 
to a burrowing habit. In many respects the Nemachili of Burma 
are a very striking and diversely modified lot. 

Key to the Burmese species of Nemackilus. 

I. A black ocellus near superior margin of base of 
caudal 2 ^eJtenL ( Body finely scaled). 

A. More than 12 branched rays in dorsal (lateral 

lino cotnploto) . . . . . . N. rubidipinnis (Blyth). 

B. Less than 12 branched rays in dorsal. 

1. Distance between anal opening and 

ventral more than diameter of eye 

(lateral line almost complete) . . N. botia (Ham. Buch.). 

2. Anal opening close to ventral (lateral 

lino ending below dorsal) . . N. zonaliermns (Blyth). 

II 1 he black ocellus near 8U|>erior margin of base of 
caudal abseM. 

A. Anterior nostril in a long, fiap-like tube ; eye 

large and visible from ventral surface . . A", bretm Boulenger. 

B. Anterior nostril normal or slightly tubular : 

eye not visible from ventral surface. 

1. Lateral lino complete or at least extend- 

ing beyond ventral. 

a. Lijjs produced into a fumiel-liko 

structure (lateral line complete) N. peguensis, sp. nov. 

6. Lips normal, not produced into a 

funnel-like structure, 
i I.<engtb of base of dorsal 
almost equals length of 
, head (lateral line com- 
plete) . . . . A^ shati^nsis, sp. nov. 

ii. Length of base of dorsal 
considerably shorter than 
head (lateral lino extend- 
ing to middle of anal fin), 
a. Depth of body 6 or 
more than 6 times 
in length without 

caudal . . N, sikmaiensis Hora. 

p. Depth of body 6 or 
little over 6 times in 

length without caudal N, rivulicokt, sp. nov. 

2. Lateral lino incomplete, not extending 

beyond ventraL 

a. Commencement of dorsal nearer 
base of caudal than tip of snout. 

' Pectoral shorter than head. 

i. Ventral extending consider- 

ably beyond anal open- 
ing (lateral line termina- 
ting above pectoral) . . rinctienuda (Blyth), 

ii. Ventral just reaching or not 

extending as far back as 
anal opening. 

a. Width of head almost 

equals height of , 

head at occiput (a 
prominent black 
blotch in middle of 

base of caudal) . . AT. aculicephahts, ap. nov. 
p. Width of head con- 
siderably greater 
than height of head 
at occiput (a vortical 
black bar at base 

of caudal) . . N» paucifaaeitUutf up, nvo. 
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6/^Commenceinent of dorsal nearer 
t ip of snout than base of caudal 
or equidistant between the two. 

Pectoral longer than head, 
a. Body covered with rudimen- 
tary scales, snout more 
than 1*5 times diameter 
of eye . . N. raoe, sp. nov. 

p. Body covered with well- 
marked, imbricate scales, 
snout equal to or only 
slightly longer than dia- 
meter of eye . . N» brvnneamft Annandale. 


Nemachilut rubidipinnu (Bl}rth). 

I860. Cobitis rttbidipinnis, Blyth, Jourv. As, Soc, Bengal, XXIX, p. 169. 

1860. Cobitis semizonata, Blyth, ibid,, p. 170. 

1868. Nemachilna rubidipinnis, Gunther, Cal. Brit Mvs. Fish., VII, p. 348. 

1868. Nemachilus semizonata, Ghnther, ibid., p. 348. 

1878. Nemacheilus rubidipinnia, Day, Fish. India, p. 014, pi. cliii, fig. 4. 

1889. Nemachilus rubidipinnia. Day, Faun. Brit. Ind. Fish., I, p. 226. 

1890. Nemachihia rubidipinnia, Vinciguerra, Ann. Mua. Civ. Star. Nat. Oenora, 

(2) IX, p. 208. 

Bl 5 i;h described two species of NemacMhis from Tenasserim with a 
long dorsal fin, viz. N. rubidipirmis and N. semizonata. Both these 
species were included by Giinther in his Catalogue without any com- 
ment and were characterized after Blyth. It appears likely that 
Gunther was greatly influenced in recognising these two as separate 
species by the number of rays in the dorsal fin which is stated by Blyth 
to be 16 in N. semizonata and 16 in N. rnbidipinnis. Day obtained a 
specimen from Dr. Anderson of the Indian Museum, Calcutta, and 
described and figured it as N. rnbidipinnis of Blyth. This very speci- 
men appears to have been later on purchased from Day by the Indian 
Museum and is now preserved in our collection. It is entered in the 
register, No. 2680, as the type of N. rnbidipinnis from Tenasserim. 
Day *8 figure of the specimen is of natural size and from its measure- 
ments and colouration it seems to me to be the type of jV. semizonata 
and not of N. rubidipinnia even if the two species be considered syno- 
nymous now. The type of N. ruhidipinnis was inches in length, 
while the specimen under consideration is much smaller. 

According to Blyth the main difference between the two species 
lies in that the body is “ projiortionately less deep ’’ in N. semizonata 
than in N. rnbidipinnis. Another peculiar character of N. ruhidijiinnis 
according to Blyth “ consists in a short broad obtuse spine-like piocess 
projecting from the middle of the upper lip This spine-hke process 
of the premaxillaries is found in several species of Nemachilus and is 
usuafly well developed in those that possess a long dorsal fin such as 
N. pa^nmaceous and N. botia. This structure is also found in the type 
specimen of N. semizonata referred to above. In the description of 
N. semizonata, Blyth refers to ‘‘ a minute spinelet above the muzzle (as 
in C. monocera, McClelland) I have carefully examined the type- 
specimen for this structure and find that it consists of a sharp, dorsally 
toected process of the premaxillaries, corresponding in position to the 
spine-like process projecting from the upper jaw, and it seems likely 
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that the two structures are produced in correlation to each other since 
this spinelet on the muzzle is present in a more or less well-developed 
form in all the species of Nemachilus with a long dorsal fin. 

As regards differences in the colouration of the two species it seems 
probable that on account of age or as an abnormality the ground-colour 
of N. rubidipinnis was “ olive-brown with a ruddy wash ” in the type- 
specimen, whereas in the smaller specimen described as N. semizonaia 
the body had ‘‘ a series of twelve to fourteen dark transverse dorsal 
baud}’’, etc. I have noticed such differences in colouration among 
specimens of other species. The colour markings on the dorsal and 
the caudal fins is the same in the two species except that there is a slight' 
variation in the number of rows. The black ocellus at the base of the 
caudal fin described by Bl 3 d;h for his N. semizoriata is a common character 
of a number of species of Nemachilus and especially of those that possess 
a long dorsal fin. 

From the above it is clear that Bl 3 rth’s two species from Tenasserim, 
viz. N. rubidipinnis and N. semizonaia, are synon 3 anous and that the 
differences noted between them are not of any specific value. The 
number of rays in the dorsal fin is, as is shown below, a variable 
character. 

Vinciguerra, in 1890, recorded N. rubidipinnis from Mandalay (Upper 
Burma), Kokarit and Meetan (I^ower Burma) and thus considerably 
extended the range of the species. Through the kindness of Dr. D. 
Vinciguerra I have with me three specimens from Fea’s collection and 
with all this material in hand it seems worth while to redescribe this 
species here. 


D. 3/13-17 ; P. 1/11-13 ; V. 1/7 ; A. 3/6. 

Nemachilus rubidipinnis is a long and slender species. The length 
of the head is contained 4*4 to 4*8 times and the depth of the body 
5'1 to 6-1 times in the total length without the caudal. The eye is 
situated almost in the middle of the length of the head or somewhat 
in the posterior half of the head ; its diameter is contained 4 to 6 times 
in the length of the head, P5 to 2«1 times in the length of the snout 
and is greater than the interorbital width. The nostrils are close toge- 
ther and me situated nearer the eye than the tip of the snout ; the 
anterior nostril is tubular to a certain extent and the internarial mem- 
brane is prominent. The mouth is situated on the ventral surface 
behind the tip of the snout and is bordered by thick lips, the lower lip 
is interrupted in the middle and is raised into two button-like projec- 
tions. The barbels are long and thread-like ; the inner rostral almost 
reaches the eye, while the outer rostral and the maxillary both extend 
beyond the eye. The upper jaw is produced into a beak-like process 
in the middle which, when the animal bites, comes in front of the lower 
jaw. There is a minute spinelet above the muzzle. 

The body is entirely covered with distinct, imbricate scales and the 
lateral line is complete. 

The dorsal fin originates considerably in advance of the ventral and 
its commencement is much nearer the snout than the base of the caudal. 
The base of the dorsal fin is much longer than the head. The pectoral 
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fin is long and pointed ; it is almost as long as or slightly shorter than 
the head ; it is separated from the ventral by a distance equal to a 
third of its length. The ventral fin is also long and pointed but is much 
shorter than the pectoral. It is separated from the anal opening by a 
considerable distance. The anal fin is small and does not extend to the 
base of the caudal. The caudal fin is almost as long as or slightly longer 
than the head ; its posterior margin is more or less entire. The caudal 
peduncle is fairly stout ; it is as long as or slightly longer than its depth. 

The colouration according to Day is “ reddish brown, with 12 to 16 
^ irregular darkish bands descending from the back and ending in dark 
* spots below the lateral line : 4 to 6 oblique bands on the dorsal fin : 
6 to 8 irregularly vertical bars on the caudal, which has a black ocellus 
on the upper half of its base 

Locality . — Burma (Tenasserim, Meetan, Kokrait and Mandalay). 


Measurements in millimetres. 



Tenasserim.^ 

Mandalay. 

Meetan. 

Total length without caudal 

04-0 

73*0 

56-5 

57-2 

Length of head 

14-3 

150 

12-3 

12*4 

Depth of body 

12*5 

13-4 

100 

9-3 

Diameter of eye 

3‘2 

30 

30 

3-2 

Length of einout 

5-6 

0*3 

50 

4-7 

Interorbital distance 

30 

2-6 

2-3 

2-3 

Length of caudal peduncle 

100 

11-2 

7-5 

7-7 

Least hfeight of caudal peduncle 

8*0 

9-0 

7-3 

7-3 

Length of pectoral . 

130 

rvO 

11 3 

11-2 

Length of ventral 

101 

12*3 

10-5 

9-5 


Nemachilus botia (Ham. Buch.). 

A very wide range of distribution has been assigned to N. botia and 
so far as I am aware the precise specific limits of this species have not 
been ascertained. In the “ Gangetic Fishes '' Buchanan mentions that 
the Botia is found in the rivers of the north-eastern parts of Bengal ’’ ^ 
and his original notes concerning the “ Gangetic Fishes ’’ show that the 
t 3 rpes of his description were obtained from the Brahmaputra River at 
Goalpara. However, at the present moment I am not in a position 
to elucidate the precise diagnostic characters of the species and, there- 
fore, recognize it here in its usually accepted sense. 

Nemachilus botia has twice been recorded from Burma. Boulenger ® 
recorded it from Nampandet in the Southern Shan States and according 
to Annandale ^ this species is common in small streams in the hills 
round about the Inl^ Lake. Chaudhuri ^ recorded N. botia from Tanja 
on the North-Eastern frontier of Burma. In the collection there is a 
fine specimen from Shatu Jup, Myitkyina and Hukong Valley frontier, 


^ Type-apocimen of Nemackihts seinizonata (Blyth) figured by Bay in Fishes of Tndia^ 

- Hamilton-Bucharvan, An Accowni of the Fishes found in the River Ganges and Us 
branches, p. 350 (Edinburgh : 1822). 

® Boulenger, Arm. Mag. Nat. Hist. (6) XII, p. 20.3 (1893). 

* Annandale, Rec. Tnd. Mus. XIV, p. 35 (1918). 

® Chaudhuri, Rec. Ind. Mm. XVI, p. 279 (1919). 
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collected by Dr. Murray Stuart. A number of young examples, probably 
referable to this species, were obtained by ]>. B. N. Chopra from the 
north end of the Indawgyi Lake and in small rocky streams round 
about Kamaing, Myitkyina District. 

Nemachilus zonakernans (Blyth). 

I860. (hMtis z()naUf>.rtuvii^, Blyth, Journ, As. Soc. Bengal, XXIX, p. 172. 

1869. Nemafiheihui zonnltenmns, Bay, Pror. Zool. Soc. London, p. 651. 

1878. Neinaoheilus zonalternans. Day, Fish. India, p. 618. 

1^89. Nemachihis vmalternuns. Day, Faun. Brit. Ind. Fish., I, p. 232. 

1921. NemacMUiif zonallrmnns, Hora, Re^c. Ind, Mus. XXII, p. 199. pi. x, 
figs. 3, 3/7. 

This small loach was characterized by Blyth from two specimens 
obtained by Major Berdmore in the Tenasserim Provinces, but his 
diagnosis was considered insufficient by Giinther and the species was, 
therefore, not included in his Catalogue, Ijater on Day examined the 
type-specimens and gave some further particulars about the diagnostic 
features of the species. In 1920, I collected a large number of speci- 
mens of this species in the Manipur Valley, Assam, and in the following 
year described it in detail from this fresh material. A few observations 
were also made on the type-specimens, which, unfortunately, are now 
missing from the collection. 

From its general facies N. zonaUernaus appears to be an inhabitant 
of sluggish waters and in the Manipur Valley the specimens were ob- 
tained from muddy streams or from relatively deeper streams at the 
base of the hills. The species can be readily distinguished by its 
small size and characteristic N. 6o<ta-like colouration. The distribution 
of this species, as known at present, is discontinuous but this is mainly 
due to the fact that the fauna of the intermediate region has not been 
properly investigated so far. 

Nemachilus brevis Boulanger. 

(Plate XV, fig. 10.) 

1893. Nemachilus brevis, Boulei^er, Ann. Mag. Nat. Hist. (0) XII, p. 203. 

1918. Nemachilus brevis, Annandale, Rec. Ind. Mus. XIV, p. 48, pL ii, figs. 

1, la. 

Nemachilus brevis was described from 3 specimens collected from the 
Ial4 Lake at Fort Stedman. Later, .Aimandale obtained a large number 
of specimens of this species from several localities in the Inl6 basin and 
on the He-Ho plain. In 1922, I collected some further material from 
the Inl6 Lake and from a stream flowing out of the “ White-Crow Tank ” 
at the base of the Tongyi Hill. The species has so far been found only 
in still and slow-running waters and is very well adapted for this type 
of habitat. Its large and bulging eyes, long barbels, deep body with 
rounded ventral surface and its tubiUar anterior nostrils are all charac- 
teristic modifications in response to its peculiar habitat. 

It was pointed out by Annandale that “ the male differs from the 
female in colouration and also in the shape of the body ; as a rule 
instead of being merely spotted or mottled, it has on the sides a number 
of short black vertical bars, which sometimes fuse together to form an 
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irregular longitudinal bar. The bars are variable both in number and 
in size. The male has, further, a small cartilagenous pad immediately 
in front of the lowest quarter of the eye Besides these points I find 
that the males are, as a rule, smaller in size and possess relatively longer 
fins. The black, longitudinal band along the lateral line is a striking 
feature of the male. 

In N. brems the mouth is bordered by thick lips which are continuous 
at the angles. The lower lip is interrupted in the middle line and its 
two halves are thrown into a number of folds. The upper lip is also 
somewhat pleated. 


Measurements in millimetres. 




? 

$ 

C? 

C? 

Total length including caudal . 


57*6 

56-2 

47*0 

413 

Length of caudal 


90 

0-2 

8*0 

7*7 

Length of head 


12-8 

12-5 

10*3 

9*4 

Depth of body 


12-4 

120 

9*6 

7*8 

Length of snout 


4-6 

4-2 

3*0 

3*0 

Diameter of eye 


30 

3*5 

3*0 

2*6 

Interorbital distance 


3-7 

3-3 

2*7 

2*3 

Length of caudal peduncle 


6-5 

60 

6*6 

6*3 

T-<east height of caudal peduncle 


5-3 

60 

4-2 

3*4 

Longest ray of dorsal 


8-4 

8*3 

7*0 

7*0 

Length of pectoral . 


9-0 

8*8 

9*3 

8*8 

Length of ventral 


7-3 

7*4 

70 

6*3 

Longest ray of anal . 


7-2 

74 

6*7 

6*0 


Nemachilus pegoensu, sp. nov. 

(Plate XIV, figs. 1, 2.) 

D. 3/9 ; P. 1/11 ; V. 1/8 ; A. 9 ? 

Nemachilus pegumsis is a small and slender species in which both 
the dorsal and the ventral profiles are somewhat arched. The ventral 
surface is flattened in front of the ventrals and the tail is compressed 
from side to side. 

The head is pointed and its length is contained 4 times in the total 
length without the caudal ; its greatest width is equal to its length 
excluding the snout ; its height at the occiput is equal to half of its 
length. The depth of the body is contained 6 times in the total length 
without the caudal. The eye is situated somewhat in the posterior half 
of the head and the snout is longer than the postorbital part of the 
head ; the diameter of the eye is contained 4-5 times in the length of 
the head, 2 times in the length of the snout and M times in the inter- 
orbital distance. The eye is not visible from the ventral surface. The 
nostrils are situated close to the dorso-anterior border of the orbit. 
The mouth is situated in a cup-shaped structure formed by the lips ; 
it is ventral in position and is placed considerably behind the tip of the 
snout. The anterior lip is greatly hypertrophied and its edges are 
raised, forming' a funnel-shaped structure ; on the inner side it is lined 
with a sort of homy substance. The posterior lip is represented by 
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two thick pads which are separated along the middle line by a deep 
and narrow groove. Both the lips are continuous at the angles. The 
three pairs of barbels are well-developed, the inner rostral extends to 
the nostrils, the outer rostral to below the middle of the eye and the 
maxillary, which is as long as the outer rostral, extends beyond the 
eye. 

The body, except on its ventral surface, is covered with minute, 
imbricate scales and the lateral line is complete. 

The dorsal fin originates in advance of the ventral and its commence- 
ment is almost equidistant between the tip of the snout and the base 
of the caudal fin ; its height is considerably greater than the depth of 
the body below it. The pectoral fin is long and narrow and is pointed 
posteriorly ; it is not as long as the head and is separated from the 
ventral by a distance equal to about half its length. The ventral 
is similar to the pectoral and extends considerably beyond the anal 
opening ; it is provided with a sharp, scaly appendage to its base which 
is adnate to the body for the greater part of its length. The specimen 
is damaged in the region of the anal fin and, therefore, the characters 
of this fin cannot be given. The caudal fin is as long as the head and 
is sharply divided in the last third of its length ; the two lobes are 
equal and are sharply pointed. The caudal peduncle is fairly stout ; 
it is almost as long as high. 

In the only preserved specimen the colour is very much faded, but 
a large number, about 18, indistinct, vertical, black bars can be made 
out on the body. The fins are without any markings. 

Type-specimen, — F Zoological Survey of India, Calcutta 

{Ind, Mus,), 

Locality, — Pegu Yoma, a chain of hills in Burma to the east of the 
Irrawaddi running due north and south. 

Remarks . — There is only a single specimen of this species in the 
collection and even this is partly damaged in the region of the anal 
fin. The specimen was collected by Mr. J. P. Cook and unfortunately 
no information is available as to the precise habitat of the species. 
N. peguensis is remarkable in the modification of its lips, especially the 
anterior, which is produced upwards and forms a funnel-like structure. 
I am unable, at present, to discuss the exact significance of this remark- 
able structural modification, which alone has induced me to describe it 
as a new species based on a single, partly damaged, specimen. 


Measurements in millimetres. 


Total length excluding caudal 51*0 

Length of head 12*6 

Depth of body .8*2 

Diameter of eye .......... 2*8 

Length of snout .5 0 

Interorbital distance 3*2 

Height of dorsal .......... iDO 

Length of pectoral 1 l.Q 

l^ength of ventral ........... 9*0 
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Nemachilus shanensis, sp. nov. 

(Plate XV, figs. 5, 6.) 

D. 4/9; P. 1/8; V. 1/6; A. 3/6. 

In Nemmhilus shanensis the head and the anterior part of the body 
are somewhat depressed and the under surface is flattened. The paired 
fins are horizontally placed and are specially modified to serve as adhe- 
sive organs. The fish is stout, muscular and well-built. 

The head is short and globular ; its length decreases proportionately 
with the growth of the fish as does also the depth of the body. The 
length of the head is contained from 4*5 to 5 times and the depth of 
the body 5-1 to 6 times in the length without the caudal. The eye is 
situated almost in the middle of the length of the head and its upper 
margin is slightly raised above the dorsal profile of the head ; its ^a- 
meter is contained 4 to 4*2 times in the length of the head, 1*7 to 1-9 
times in the length of the snout and is almost equal to the interorbital 
distance. The eye is not visible from the ventral surface. The nostrils 
are situated close together and are much nearer to the eye than to the 
tip of the snout. The barbels are short and stumpy ; the inner rostrals 
are shorter than the diameter of the eye, while the other two pairs are 
somewhat longer. The mouth is ventral, placed slightly behind the 
tip of the snout ; the lips are thick and continuous at the angle but the 
lower lip is interrupted in the middle line by a narrow channel. The 
lips leave the lower jaw and the middle portion of the upper jaw free 
and exposed ; the exposed portions of the jaws are covered with a thick 
horny layer. 




Tbxt-fio. 2. — ^Nature and arrangomont of the gpines in the fing of Nemachilus shanensis, 
' sp. nov. a =*= Spines of dorsal ; b = spines of anal ; c ~ spine of pectoral 


There are minute, indistinct scales covering the entire body. The 
lateral line is complete. 
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The dorsal fin is fairly extensive and is fan-shaped in outline ; it 
originates in advance of the ventral and its commencement is equidis- 
tant between the tip of the snout and the base of the caudal fin. The 
height of the dorsal fin is less than the length of the head, but the length 
of its base almost equals the length of the head. The 4 spines of the 
dorsal fin are enclosed in a thick membrane and appear as a single 
spine. The last dorsal spine is segmented distally for a greater part 
of its length. The membranes in between the rays are provided 
with skin pads. The anal fin is as high as the dorsal and its three 
spines are enclosed in a thick membrane, so that superficially they 
appear as one, the last spine is segmented distally for the greater 
part of its length. The anal fin is considerably removed from the 
anal opening and its commencement is nearer to the base of the 
caudal than to the origin of the ventral fin. The membranes in 
between the rays are thickened in their proximal halves. The pectoral 
fin is considerably longer than the head and extends for about two- 
thirds of the distance to the base of the ventral. The pectoral is 
pointed in the middle and the rays according to their lengths are so 
arranged along the outer border that the outline becomes indented. 
The outermost ray is simple and bears a broad and thick pad of skin 
anteriorly ; it is segmented for a greater portion of its length distally. 
The ventral fin is shorter than the pectoral and just misses the vent ; 
its outermost ray is modified in the same way as that of the pectoral. 
There is a fleshy appendage at the base of the ventral. Both the 
paired fins are horizontally placed, and the membranes between the 
rays are provided with pads of skin which are used for purposes of 
adhesion. The caudal fin is longer than the head and is deeply forked ; 
both the lobes are rounded at their extremities. The upper lobe of the 
caudal fin is longer and better developed than the lower. The caudal 
peduncle is 1| times as long as high. 

The colouration, in spirit specimens, is characteristic of the species. 
There are about 8 to 9 short, broad bars along the lateral line and a 
few similar markings on the dorsal surface in the tail region. Anteriorly 
the upper surface of the body is irrorated with black spots. The upper 
surface and the sides of the head are gray and there is a black streak 
along the lateral line. The ventral surface is pale. The rays of the 
dorsal fin are .provided with two rows of black spots ; there is also a 
black blotch at the base of the spines and the anteriormost ray. The 
caudal fin is provided with a number of vertical, black bands composed 
of longitudinal short bars. 

Type-specirnen , — F Zoological Survey of India, Calcutta 

{Ind, Mus,). 

Locality — Thale-ii Stream near Fort Stedman, Southern Shan States 
Burma. 

Renmrks- There are 5 specimens of this species in the collection. 
They were collected by me from a rapid-running, rocky stream in March 
1922. N, shanensis is highly modified for life in swift currents and has 
a very characteristic facies. It can be readily distinguished by the form 
of its fins and by its characteristic colouration. 
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Mmswememls in millimetres. 


Total length including caudal 


. 630 

60*0 

480 

Length of caudal 


11*5 

11*6 

9*8 

Jjength of head .... 


. 102 

9*8 

8*5 

Depth of body .... 


8*6 

9*5 

6*8 

Length of snout 


4-6 

4-n 

3*6 

Diameter of eye 


25 

23 

2*1 

Interorbital distance . 


2*6 

2*2 

2*2 

Length of caudal peduncle . 


7*0 

6*6 

6*6 

Least height of caudal peduncle . 


. 6*6 

6*5 

4*2 


Nemachilin nfcmaienm Hora. 

1921. Nemachilua aikmaienais, Hora, Rec. Ind. Mus. XXII, p. 201, pi. ix, 
fig. 4 ; pi. X, figs. 1, la. 

NemacMlus sikmaiensis is a small loach of slender build. It inhabits 
shallow, rocky streams with clear and rapid-running water. The species 
was described from 9 specimens collected by me in the Manipur Valley 
(Sikmai Stream near Palel on the Burma Eoad) and recently Dr. B. N. 
Chopra obtained a large number of specimens from the Myitlsyina Dis- 
trict, Upper Burma (streams in the neighbourhood of Kamaing). The 
Burmese examples differ from the Assamese in having fewer bars on 
the body and in the markings being of a much deeper colour. The 
specimens collected by Dr. Chopra do not exceed 3-5 cm. in length and 
in none of them I have been able to distinguish the secondary sexual 
characters of the male. 


Measurements in millimetres of Burmese examples. 


Total length including caudal 

. 33*6 

32*3 

30*0 

Length of caudal 

7*0 

6*5 

6*8 

Len^h of head .... 

6*4 

6*5 

5*8 

Depth of body .... 

4-3 

41 

30 

liength of snout .... 

2*4 

2*6 

2*0 

Diameter of eye 

1-4 

1*3 

1*3 

Tnterorbital distance . 

1*6 

1*6 

1-3 

]>ength of caudal peduncle . 

2-7 

2*7 

22 

Length of j»ectoral 

5-6 

6*0 

6*5 

Length of ventral 

6*3 

6*0 

4*6 

Nemadiilus rivulicola, sp. nov. 



(Plate XV, 

figs. 3, 4.) 



D. 4/8 ; P. 1/10 ; 

V. 1/6 ; A. 3/5-6. 



Nemaehilus rivulicola is a small and slender species which replaces 
N. hrunneanus Annandale in the clear, rapid-running streams of the 
Inl6 Basin. Annandale’s N. brunneanuSy as remarked elsewhere, is a 
typical sluggish water form and can be readily distinguished from the 
new species by its large eyes and long paired fins. 

In N. rivulicola the head and the anterior part of the body are slightly 
depressed and the ventral surface in this region is flattened. The tail 
is compressed from side to side. The head is almost as broad as high 
at the occiput, its length is contained 4*1 to 4*3 times in the total length 
without the caudal. The eye is situated somewhat in the anterior half 
of the head, and h not visible from the ventral surface ; its diameter 
is contained to 4 times in the length of the head and 1*4 to 1*7 times 
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in the length of the snout. The eyes are relatively larger in the young 
individuals. The nostrils are situated close together, nearer to the eye 
than to the tip of the snout. The mouth is situated on the ventral 
surface slightly behind the tip of the snout and is bordered by thick 
lips which are continuous at the angles. The lower lip is somewhat 
corrugated and slightly interrupted in the middle line. There are two 
pairs of rostrals and a pair of maxillary barbels ; the inner rostral does 
not reach the eye, the outer rostal reaches to the middle of the eye, 
while the maxiUary barbel, which is almost as loi^ as the outer rostral, 
extends beyond the eye. 

The body is covered with small indistinct scales. The lateral line 
is well-marked up to the middle of the base of the anal fin, beyond which 
it is not clear or is absent. 

The dorsal fin originates in advance of the ventrals and its commence- 
ment is nearer the tip of the snout than the base of the caudal. The 
height of the dorsal fin is less than the length of the head, but is greater 
than the depth of the body below it. The four spines of the dorsal fin 
are enveloped in a thick membrane and can be made out only after a 
cai'eful dissection. The pectoral fin is pointed in the middle and is 
almost as long as the head ; it is separated from the ventral by a dis* 
tance equal to half of its length. The ventrals are considerably smaller 
than the pectorals and extend as far back as the anal opening ; they are 
provided with fleshy appendages at their bases. The anal fin com- 
mences at a distance of one and a half diameters of the eye from the 
anal opening and does not reach the base of the caudal fin ; it is not 
as high as the dorsal fin. The caudal fin is longer than the head and 
is forked in the last third of its length ; both the lobes are of equal size 
and are bluntly pointed. The least height of the caudal peduncle is 
contained 1*2 to 1*4 times in its length. 

The colouration of the specimens before me does not vary much. 
The ground colour of the head and body is pale olivaceous. The dorsal 
surface of the head is mottled and spotted with black. There is a 
variable number of dark horizontal bars on the sides of the body, fairly 
broad behind the dorsal and anteriorly broken up into a number of 
narrower bars. Even in the posterior region there are indicatiom of 
these bars breaking up. The dorsal fin is provided with a dark spot 
at its base in front and with two rows of dotted longitudinal lines on 
its rays. ' The caudal fin boars two or three faint V-shaped markings 
and a narrow, black, somewhat interrupted band at its base. The other 
fins are generally without any markings. 

Type’Spedmen. — Zoological Survey of India, Calcutta {Ind. 

Mus.). 

Locality. — Clear, rocky streams in the Yawnghwe Valley and the 
He-Ho plain, S. Shan States, Burma. I collected several specimens in 
a stream flowing out of a small spring near Fort Stedman. 

Bemarhs . — It seems likely that if . rivulicola and N. brunneanus are 
derived from a common ancestral stock and the specific differences 
now noticeable between them are probably due to the divergence in 
their habitats. The distinctive features of both the species can be 
correlated with the types of environment they now inhabit. 
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Measurmients in millifnetres. 



Total length including caudal 

. 580 

58-0 

48*5 

Length of oaudal 

. 120 

120 

10*0 

Lra^ih of head .... 

. 11-2 

10*6 

9'0 

Depth of body .... 

8-6 

8-8 

7*5 

Length of snout 

60 

4»0 

4*0 

Diameter of eye 

2*8 

2*8 

2*6 

Interorbital distance 

3-3 

4*0 

2*2 

Lengtli of caudal peduncle . 

6-8 

7*0 

6K) 

I^ast height of oaudal peduncle . 

. 5-7 

5*0 

4*6 

Length of {leotoral 

. 10*8 

11*3 

9*0 

Ijon^h of ventral 

8-5 

8*8 

7-4 


Nemacbiliu dnctieauda (Blyth). 

(Plate XIV, figs. 3, 4.) 

I860. Cobitis cincticauda, Blyth, Journt. As, 8oc, Bengal^ XXIX, p. 172. 

1869. Nemacheilus cincticauda. Day, Proc. Zool. Soc. London^ p. ^2. 

1890. Nemachilvs savona, Vinciguerra (nec Hamilton-Buchanan), Ann. Mns. 

Civ, Stor. Nat. Genm'a, (2) IX, p. 211. 

Blyth characterised Nemachilus dncticauda as follows : Very like 
C, scaturiginea^ B. H., but with fewer rays to the dorsal and anal (viz, 
seven and six respectively), and the body more regularly banded ; 
shewing about ten dorsal transverse bands which are broader than the 
alternating yellowish bands, and a strongly marked black transverse 
bar at base of tail, — also a dark bar between the eyes and mouth, cross- 
ing the muzzle. Two black spots on base of dorsal, and above them a 
blapk speck on each ray ; the other fins without markings. Length 
2 in. Tenasserim Provinces.” Gunther considered the above descrip- 
tion insuflScient and did not include this species in his Catalogue, Day, 
1869, examined the type-specimen in the collection of the Indian Museum 
and redescribed the species in greater detail. He mentioned that 
the specimen, “ 2 inches long ”, was received from Major Berdmore, 
who obtained it at Pegu Later on Day described and figured 
a specimen from Prome as N, dncticauda in his Fishes of India and 
repeated this description in the Fauna, There are several important 
differences between the two descriptions and it seems certain that Day 
was not dealing with the same species in the two cases. Some of the 
salient points distinguishing the two forms are given below : — 

N, cimfiravda {Fish. Jnd., p. 019, 1878). 


D. 2/8. 

Eyes “ 2 diamc'tors from end of snout, 
1 J diameters apart 


“ Preorbital projecting and with a free 
lower edge in some but not in all 
examples.” 

Dorsal ” arises nearer the snout than the 
base of the caudal, which last is 
slightly forked with pointed lobes”. 
In the figure, however, the caudal fin 
is deeply forked. 


N. cincUcauda (P. Z, S,, p. 562, 1869). 


1. D. 2/7. 

2. Eyes ” nearly 3 diameters from the 

end of the snout, 11 diameters 
apart 

8. ‘'No projection on the preorbital.” 


Dorsal ” commences midway between 
the posterior margin of the orbit 
and the base of the caudal fin ”, 
which ** is sKghtly emargmate 
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Besides these points there are differences in porportions, etc., of the 
various parts of the body. Unfortunately there is neither the type- 
specimen nor any other old specimen of this species in our collection 
and I am, therefore, unable to comment any further on the specimen 
described by Day as N. dncticmda from Prome. There are, however, 
two examples (Nos. 89-2-1 — 1666-7) in the collection of the British 
Museum presented by Day and stated to have been collected at Prome. 
These specimens are labelled N, subfuscus ? and are not in a very good 
state of preservation, but so far as can be judged they resemble N. 
hlythii Day and differ considerably from N, dnciicauda (Blyth). In the 
same collection there are thirteen specimens (Nos. 80-12-1 — 60-63) from 
Tenasserim presented by J. Wood Mason. They are labelled N. savona^ 
but they very probably represent N. dncticanda Blyth. 

In the collection of the Zoological Survey of India there are 6 speci- 
mens collected by Dr. F. H. Gravely at Sukli on the east side of the 
Dawna Hills in November, 1911. These examples agree very closely 
with Blyth’s description of N. dvcticaiida and with Day^s description 
of this species from the type-specimen. There is no doubt in my mind 
that these examples represent Bl)rt.h’s N, dncUcauda and as this species 
has not so far been properly understood, I take this opportunity to 
redescribe it in detail. 


D. 2/7 ; P. 1/8 ; V. 1/8 ; A. 2-e3/6. 

Nemachilus dnciicauda is a small, but strongly built species. The 
head and the anterior part of the body are greatly depressed and the 
tail, which is very muscular, is compressed from side to side. The 
dorsal profile is slightly arched and the ventral is almost straight and 
horizontal. The ventral surface of the head and the body is flattened. 

The head is considerably broader than its height and its length is 
contained 4*1 to 4*5 times in the total length without the caudal. The 
body is narrow and its depth is contained 6*1 to 7 times in the total 
len^h without the caudal. The eyes are small, dorso-laterally^ directed 
and are situated in the middle of the length of the head ; they are not 
visible from the ventral surface. The diameter of the eye is contained 
4-6 to 6 times in the length of the head, 2 to 2*5 times in the length of 
the snout and 1-2 to 1«7 times in the interorbital distance. The nostrils 
are situated close together only a short distance anterior to the eye. 
The membrane between the nostrils is produced into a short, but well- 
marked barbel-like process. The mouth is situated on the ventral 
surface slightly behind the tip of the snout ; the mouth opening is 
lunate and is twice as wide as the diameter of the orbit. It is bordered 
by fleshy, crenulated lips which are continuous at the angles ; the lower 
lip is partly divided in the middle line. The three pairs of barbels are 
well developed and are of equal length; the inner rostral extends to 
the front margin of the eye, the outer rostral to the middle of the eye 
and the maxillary extends considerably beyond the eye. There' are 
' rows of open pores on the head. 

The body is covered with minute, non-imbricate scales and the 
lateral line is incomplete, ending before the termination of the pectoral 
fin, 
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The dorsal fin is small and originates slightly behind the ventral ; 
its commencement is considerably nearer to the base of the caudal 
than, to the tip of the snout ; its height is greater than the depth of 
the body below it. The paired fins are more or less horizontally placed, 
the pectoral is shorter than the head and extends for about two-thirds 
of the distance to the ventral, which is shorter than the pectoral and 
extends considerably beyond the anal opening. The ventral is separated 
from the anal fin by a distance equal to twice the diameter of the orbit. 
The anal just misses the caudal, which is slightly emarginate and is 
almost as long as the head. The caudal peduncle is short and stout ; it 
is almost as long as deep. 

The colouration in spirit agrees with that given by Blyth. There 
are about 10 to 11 broad, black bands on the body, broader than the 
pale olivaceous interspaces between them. The base of the caudal fin 
is provided with a black vertical streak and there is a black blotch at 
the base of the anterior rays of the dorsal fin. There is an indication 
of a row of black spots in the middle of the dorsal fin. The other fins 
are without any markings. The upper surface of the head is dusky 
and the ventral surface dull-white. 

Locality , — Lower Burma (Dawna Hills and Tenasserim Province). 

Remarks , — At my request Dr. D, Vinciguerra sent me for examina- 
tion the two specimens from “ Thagata Juva ” referred by him to 
N. savona. After a careful study I have determined them as N, cincti- 
cauda, but it is unfortunate that both these examples were badly 
damaged during transit when the material was sent to the British 
Museum, London, for my examination. 


Measurements in millimetres. 


Total length excluding caudal 

46-0 

430 

38-5 

35*5 

Length of head .... 

101 

90 

9-2 

8-3 

Depth of body .... 

G-3 

0-8 

00 

5-8 

Diameter of eye 

2-2 

1*0 

1-8 

1*0 

Ijength of snout 

4*5 

40 

40 

3*5 

Tiiterorbital distance . 

3-5 

2*8 

2*2 

2*3 

Length of caudal peduncle . 

7-3 

5*2 

0*0 

GO 

Least height of caudal peduncle . 

5*6 

5-8 

6*0 

GO 

Longest ray of dorsal 

7*8 

7*2 

0*5 

0*2 

Longest ray of anal . 

70 

GO 

5-5 

G-G 

Longest ray of pectoral 

9-8 

8-8 

8-3 

7*5 

Length of ventral 

8'8 

8*0 

70 

0*7 


Nemachilus acuticephalus, sp. nov. 

(Plate XIV, figs. 6, 6.) 

, D. 3/7 ; P. 1/8 ; V. 1/6 ; A. 2/6. 

Nemachilus acuticephalus is a remarkable species as regards its general 
facies. It is a small and slender loach in which both the profiles are 
slightly arched and the ventral surface is rounded. 

The head is almost cylindrical and pointed anteriorly. When the 
fish rests on the ground it seems probable that the ventral surface of 
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the head does not come in contact with the substratum. The length 
of the head is contained 4*6 to 4*9 times in the total length without the 
caudal, its greatest width equals its height at the occiput which is sightly 
less than the postorbital part of the head. The depth of the body in 
female specimens full of eggs is contained 6*3 to 6*9 times in the total 
length without the caudal. The eyes are minute and are situated in 
the anterior half of the head ; they are not visible from the ventral 
surface. The mouth is small and is situated on the ventral surface 
slightly behind the tip of the snout, it is bordered by thin lips which 
are continuous at the angle. The lower lip is interrupted in the middle 
line. The nostrils are placed close together and their situation is much 
nearer to the eye than to the tip of the snout. The membrane between 
the nostrils is well developed ; it lies over and entirely covers the posterior 
nostril and is distally produced into a short process in the middle. The 
barbels are thread-like, two pairs rostrals and one pair maxillary. The 
inner rostral extends to the nostril, the outer rostral to the middle of 
the eye and the maxillary extends beyond the eye. 

The body is covered with small, rudimentary scales which are em" 
bedded in the skin and are hardly distinguishable. The lateral line is 
incomplete, it terminates in between the pectoral and the dorsal fins. 

The dorsal fin is small ; it originates slightly in advance of the 
ventral and its commencement is much nearer the base of the caudal 
than the tip of the snout ; its height is less than the length of the head. 
The pectoral is much shorter than the head and extends about half way 
to the base of tlie ventral. The ventral is even shorter than the pector^ 
and is separated from the anal opening by a considerable distance ; it 
is provided with a fleshy appendage at its base. The anal fin is very 
small and does not extend to the base of the caudal fin, which is as long 
as the head. The caudal fin is forked in the last third of its length, the 
two lobes are pointed and are almost of equal length. The rays in all 
the fins are cramped together and it is only with difficulty that their 
number in each fin can be counted. Along the dorsal surface between 
the bases of the dorsal and the caudal fin the skin is raised into a low 
ridge forming a semi-transparent adipose fin such as is found in fishes 
of the genus Adiposia,^ A similar but much less extensive ridge occurs 
along the, ventral surface also between the anal and the caudal fins. 
The least height of the caudal peduncle is contained 1*2 to 1*3 times in 
its length. 

In the preserved specimens before me the colour is considerably 
faded, but still 11-13 vt*rtical bars can be made out on the body. These 
bars are wider than the interspaces between them. The dorsal fin 
possesses a black spot at the base of its anterior rays and there is a 
distinctive black blotch on either side of the caudal peduncle at the 
base of the caudal fin. The general colouration of the preserved speci- 
mens is pale olivaceous. 

Type-specimen . — Zoological Survey of India, Calcutta {Ind. 
Mus,). 


^ Annandale & Hora, jRec. Ind. Mm, XVllI, p. 182, (ig. 10 (1020). 
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Hwe-gna-sang River, in the Pazi Township, of the Mong- 
long Sub-division of Hsipaw State, Northern Shan States, Burma. The 
Hwe-gna-sang stream is one of the branches of the upper waters of the 
Madeya river, which runs into the Irrawaddi a short distance above 
Mandalay. 

Remarks , — There are only five specimens of this species in the collec- 
tion. They were obtained in May, 1911, by Dr. J. Coggin Brown of 
the Geological Survey of India. Of the 5 specimens 4 are females full 
of eggs which arc of a large size, each being a little ovei a millimetez 
in diameter. The rounded and tapeiing head, the small and compact 
fins and the general facies of the species indicate that it is adapted to a 
burrowing mode of life. Moreovci* all the specimens are covered with a 
brownish mud which lends further support to its buriowdng habits. 
There can be no doubt that Nenuichilus acuticephalus is not an inhabi- 
tant of swift currents and even if it frequents such habitats it probably 
lives burrow^ed in sand or among shingles at the bottom of the stream. 


Measurements in 

millimetres. 




? 

$ 

$ 

Total length including caudal 

. . 400 

390 

300 

Length of caudal 

0-7 

7-0 

0-5 

Length of head .... 

0-7 

70 

0-3 

Lepth of body .... 

0-0 

00 

60 

l.ength of snout 

2-8 

2-8 

l2 5 

Interorbital distance . 

. . 20 

21 

1*8 

Length of caudal jjoduncle . 

. . 4-3 

30 

4*0 

Least height of caudal peduncle . 

. . 3-6 

30 

3*0 

Length of jjcctoral « 

00 

6*2 

6*0 

Length of ventral • 

M 

6-U 

4*7 


Nemachilus paudfasciatus, sp. nov. 

(Plate XV, figs. 1, 2.) 

D. 3/6-7 ; P. 1/7 ; V. 1/6 ; A. 3/5. 

In Nemachilus paucifasciatus the head is depressed and the ventral 
surface is flat. The anterior part of the body is also somewhat 
depressed, but the posterior part is greatly compressed. Both the 
dorsal and the ventral profiles are slightly arched. 

The head is broad and spatulate, its breadth equals the length of 
the head behind the anterior nostril and its height equals the postorbital 
portion of the head. The length of the head is contained from 4*2 to 
4*6 times and the depth of the body 6*4 to 8 times in the length without 
the caudal. The eye is small and is situated nearer to the tip of the 
snout than to the posterior margin of the operculum ; its diameter is 
contained from 6 to 7 times in the length of the head. The eye is not 
visible from the ventral surface. The nostrils are situated close toge- 
ther and are placed much nearer to the eye than to the tip of the snout. 
The membrane between the two nostrils is produced into a small, blunt 
projection. The three pairs of barbels are well-developed ; the inner 
lostrals just extend as far as the nasal openings, the outer rostrals extend 
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to below the middle of the eyes and the maxillary barbels are slightly 
longer than the outer rostrals. The mouth is situated on the ventral 
surface slightly behind the tip of the snout. It is bordered by thick and 
crenulated lips which are continuous at the angles of the mouth ; the 
lower lip is divided in the middle. For the greater part of their lengths 
the lips are free from the jaws, which are covered with a horny sub- 
stance. In older specimens the upper jaw is produced into a beak-like 
process in the middle and the lower jaw is grooved in the corresponding 
position for its reception. Behind the lower lip the skin is raised into a 
pad-like structure which probably serves as an adhesive device. There 
are open pores on the head arranged in definite rows. Those above and 
below the eyes and across the nape are continued into the lateral line, 
while the row on the pre-opercular and inter-opercular border ends 
abruptly on the side of the head. 

There are small, inconspicuous scales on the body specially in its 
posterior half. The lateral line is fairly distinct up to the base of the 
ventral fin, beyond which it is absent. 

The dorsal fin originates opposite the ventral and its commence- 
ment is nearer to the base of the caudal than to the tip of the snout. 
The height of the dorsal fin is less than the length of the head. The 
anal fin is not as liigh as the dorsal and its commencement is midway 
between the origin of the ventral and the base of the caudal ; it does 
not extend as far back as the caudal fin and is considerably removed 
from the anal opening. The pectoral is shorter than the head and is 
separated from the ventral by a distance almost equal to its own length. 
The ventral fin is slightly shorter than the pectoral and bears a short 
fleshy appendage at its base ; in young examples it just reaches the 
anal-opening but in older specimens it does not extend so far back. 
The caudal fin is shorter than the head and is notched at the end ; both 
the lobes arc rounded. The caudal peduncle is stout and in adult speci- 
mens it is almost as high as long. 



Text-fig. 3.— A j^oung specimon of Nemachihs pavcifasciatus, sp. nov. : lateral view 
to show the primary colouration with indications of the bars which are so charac- 
teristic of the adult examples. 


The coloui varies considerably in the young and giown-up spocimens. 
In young examples there are about 8 broad, gray bands running from 
the dorsal surface to the sides ; these bands are separated by dull- 
white, narrow interspaces. A dark band of a deep colour is invariably 
present at the base of the caudal fin. The dorsal surface of the head 
is dusky. The cheeks and the ventral surface of the head and body 
are pale olivaceous. A dark spot is present at the commencement of 
the dorsal fin. With the growth of the fish the broad bands on the 
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body gradually fade away and the fish takes up a uniform reddish- 
brown tint. In the middle of the body, in the region of the interspaces^ 
there appear narrow vertical bars of a deep reddish-brown colour. There 
are usually 3 or 4 such bars and they impart a very characteristic coloura- 
tion to the fish. The colour band at the base of the caudal does 
not undergo any change and the fins do not show any markings. 

Type-specimen. — F Zoological Survey of India, Calcutta (/nd. 

Mus.). 

Locality. — Hwe-gna-sang River, in the Pazi Township, of the Mong- 
long Sub-division of Hsipaw State, Northern Shan States, Burma. 

Remarks. — There are 15 specimens of this species in the collection. 
They were obtained by Dr. J. Coggin Brown of the Geological Survey 
of India in May, 1911. The adult specimens of Nemachilus paudfas- 
ciatus can be readily distinguished by their very characteristic colour. 


Measurements in millimetres. 


Total length including caudal . 

660 

60-6 

53*6 

48-0 

40-6 

390 

Length of caudal .... 

11-7 

fi-2 

9-5 

8-2 

70 

6*8 

Length of head .... 

120 

10-2 

9-7 

90 

8-0 

7*6 

Depth of body .... 

8-6 

o-y 

6-6 

C-C 

4-8 

6-0 

Length of snout .... 

4-3 

40 

4*2 

3-5 

30 

30 

Diameter of eye .... 

1*8 

20 

1-4 

1*6 

1-6 

1*6 

Interorbital distance 

3-3 

2-3 

2-6 

2-4 

21 

1*6 

Length of caudal pedunclo 

8*8 

70 

7-3 

6-3 

4-8 

6-8 

Least height of caudal peduncle 

7-8 

4-9 

4-8 

4-8 

40 

3*8 

Nemachilus race, i 

sp. nov. 




(Plate XV, figs. 

7, 8.) 





D. 4/9 ; P. 1/10 ; 

V. : 

1/7 ; A. 

3/6. 





Nemachilus race is a small and slender species resembling N. brun- 
neanus both in its general facies and in its body markings. The head 
and the anterior part of the body are somewhat depressed and the 
ventral surface is fiattened. The tail is compressed. 

The head is proportionately larger in young specimens, its length 
being contained 4 to 4-3 times in the total length without the caudal. 
The depth of the body is much less than the length of the head and is 
contained 5*1 to 6 times in the total length without the caudal. The 
eye is situated almost in the middle of the length of the head or some- 
what in the posterior half ; its diameter is contained 3-9 to 4*3 times 
in the length of the head. The eyes become proportionately larger 
with the growth of the fish, a rather unusual occurrence. The snout 
is considerably longer than the diameter of the orbit but the inter- 
orbital width is only slightly longer than the diameter of the eye. The 
eye is not visible feom the ventral surface. The nostrils are situated 
close together and. are much neaier to the eye than to the tip of the 
snout. The anterior nostril is somewhat tubular ; the tube is produced 
posteriorly into a flap-like projection. The three pairs of barbels are 
well-marked, the inner rostrals extend to the nostrils, the outer rostrals 
to the eyes and the maxillaries, which are as long as the outer rostrals, 
extend slightly beyond the eye. The mouth is on the ventral surface, 
slightly behind the tip of the snout and is bordered by thidc lips which 
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are continuous at the angles, the lower lip is papillated and corrugated 
and is interrupted in the middle line. 

The scales are rudimentary and the body appears to be naked. The 
lateral line is incomplete and terminates in most cases opposite the 
commencement of the dorsal. 

The dorsal fin is almost as high as or higher than the length of the 
head ; it originates in advance of the ventral and its commencement 
is either equidistant between the tip of the snout and the base of the 
caudal or is nearer to the former than to the latter. The pectoral fins 
are longer than the head, are pointed in the middle and arc separated 
from the vcntrals by a short distance. The ventrals are much shorter 
than the pectorals and reach the anal opening ; they are pro\dded with 
fleshy appendages at their bases. The anal fin is much shorter than 
the dorsal and just reaches the base of the caudal fin. The caudal fin 
is longer than the head and is deeply forked in the last third of its 
length, the upper lobe is better developed than the lower. The least 
height of the caudal peduncle is contained 1*1 to 1*2 times in its length. 

The ground colour of the head and body is pale olivaceous. The 
dorsal surface of the head is mottled and spotted with black. The 
body is marked with about 22 dark horizontal bars on the sides separated 
from one another by narrow interspaces. At the base of the caudal 
fin there are two deeply coloured short black bars on each side of the 
caudal peduncle. There is a black blotch at the base of the dorsal fin 
in front and a row of short black lines across its middle. The caudal 
fin is indistinctly marked in its proximal half with two or three V-shaped 
dark bands. The other fins are white. The outer rostral is finely dotted 
with black. 

Type-specimen. — F - Zoological Survey of India, Calcutta (Ind. 

Mus.). 

Locality. — ^Mongyai, N. Shan States, Burma. 

RemarJes. — Drs. H. S. Rao and B. N. Chopra collected six specimens 
of this species from a large tank full of weeds near the Inspection 
Bungalow at Mongyai. N. race, like its nearest ally V. hrunneanus 
from the R. Shan States, is an inhabitant of sluggish waters, and it 
seems probable that the markings on the body adapt these species to 
life among weeds (protective colouration). V. hrunneanus differs from 
the new’ species in having larger eyes, a larger and narrower caudal 
peduncle and in having the entire body covered with distinct scales. 
There are also differences in the colouration of the caudal and the dorsal 
fins of the two species. 


Measuremcfnts in millimetres. 


Total len0)h including caudal 


. 42-4 

39-4 

35-8 

Length of caudal 


8*9 

8-8 

8-0 

Length of head .... 


7-8 

7r* 

70 

Depth of body .... 


, S'O 

5-8 

6-4 

Length of snout 


3*2 

2-8 

30 

Diameter of eye 


20 

1-8 

1*6 

Interorbital distance . 


2-2 

21 

20 

Length of caudal peduncle . 


5*8 

41 

40 

Lea^ height of caudal peduncle'' . 


4-7 

3-8 

3-4 

Length of pectoral 


90 

8-1 

7-4 

Length of ventral . 


. 6i> 

C-2 

6-2 
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Nemachilus bninneanus Annandale. 

(Plate XV, fig. 9.) 

1918. Nemachilus hrnnneanvSt Annandale, Nee, Jnd. Mvs, XIV, p. 44, pi. ii, 
fig. 2. 

Annandale described this slender species from the Yawnghwe Valley 
and remarked that “ this little loach is abundant in the waters of the 
Yawnghwe valley and seems to be equally at home in clear hill-streams, 
in muddy rivers and among the weed-thickets of the Inl6 Lake, in which 
it occurs both in the central region and in the marginal zone I have 
examined Annandale’s material and find that the single specimen 
collected by him fiom the Hsin Dating Chaung stream has been errone- 
ously lefened to N, hrunnennus ; it belongs to my new species — N. 
rimlicola. Nemachilus hunneanus is an inhabitant of sluggish waters ; 
its large eyes, complete lepidosis, long and pointed paired fins and the 
lateral line restricted to a short distance are some of its salient features. 


Measurements in millimetres. 


Total length including caudal 
Length of caudal 
Length of head . 

Depth of body . 

Length of snout 
Diameter of eye 
Interorbitol distance . 

Length of caudal jx'dunclo . 
Least height of caudal peduncle 
Length of pcctf»ral 
Length of ventral 


4fi-7 

45*0 

44 -fi 

420 

90 

90 

95 

8-5 

8-0 

8-7 

8-3 

7-6 

7*2 

7-2 

7-0 

C-8 

2-8 

3-8 

30 

2-6 

2*5 

2*5 

2-0 

2-5 

1-8 

20 

13 

1-7 

r)-(> 

5-5 

CO 

50 

3-2 

.30 

3-7 

3-2 

92 

90 

9'3 

8-0 

(>•2 

6-3 

0-4 

5-6 




EXPLANATION OF PLATE XIV. 

Nemaehihis peguensis, sp. nov. 

Fig. 1. — ^Lateral view of type-specimen, x IJ. 

„ 2.— Ventral surface of head and anterior region of body of same, 
X 2J. 

Nemachilus dndicauda (Blyth). 

Fig. 3. — ^Lateral view, x 2^. 

„ 4.— Ventral surface of head and anterior region of body, x 3. 

Nemaekilm actUicephahts, sp. nov. 

Fig. 6. — ^Lateral view of type-specimen, X 3. 

„ 6. — ^Ventral surface of head and anterior region of body of same, 
X 4. 








EXPLANATION OF PLATE XV. 


NenujchUm 'paudfasdaim, sp. nov. 

Fio. 1. — ^Lateral view of type-specimen, x 2|. 

„ 2.— Ventral surface of head and anterior region of body of same, 
X If. 


NemachUus rivvM&ila, sp. nov. 

Fig. 3.— Lateral view of type-specimen, x If. 

„ 4. — ^Ventral surface of head and anterior region of body of same, 

xif. 


NemachUus shanensis, sp. nov. 

Fig. 5. — ^Lateral view of type-specimen, x If. 

„ 6. — ^Ventral surface of head and anterior region of body of same, 
X If. 


NemachUus race, sp. nov. 

Fig. 7.— Lateral view of type-specimen, x 2f. 

„ 8. — ^Ventral surface of head and anterior region of body of same, 
X 3f. 

NemachUus brunneanus Annandale. 

Fig. 9. — ^Ventral surface of head and anterior region of body, X If. 

NemachUus brevis Boulenger. 

Fig. 10. — ^Ventral surface of head, x 3f. 
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A 

AcanJthonotua niger 

.. 114 

AcarUhopais Berdmorei . . 191 

Acanthopthalmua javanicua , . 191 

pangia 

164, 166, 191, 192 

Aorostoma 

276, 286 

baccata 

276, 287 

baccata lirata 

274, 276, 277, 286 

Adiposia . . 

. . 329 

Aelosoma . . 

. . 16, 19 

bengalonse 

18 

hemprichi 

. . 16, 18 

kashyapi 

18 

qnatemarium 

. . 16, 18 

travancorense 

16. 16, 18 

Aolosomatidae 

16 

Akalpia 

109,114 

oblonga 

..114 

Akysis pictus 

180, 181 

variegatus 

180, 181 

* variegatus variegatus 162, 164, 168, 


180 

Alocinma 101, 

104, 275, 283, 284, 286 

sistanica 

. . 284 

Altobunus . . 

. . 109 

Ambasaia alia 

. . 210 

baoulis 

162, 166, 169, 211 

nama . . 

..211 

ranga 162, 

164, 165, 169, 210, 211 

Amblyceps . . 

172,173 

t horae 

161, 164, 168, 173, 174 

marginatus 

. . 172 

murray-stuarti 

. . 172 

AmbJyphar 3 mgodon atkinsonii 162, 163, 


166, 196 

Amnioola . , 

101, 104 

Amphipnous cucLia 

161, 162, 164, 168, 


170, 171 

Ampullat^idae 

274, 282 

Anabantidae 

163, 166, 216 

Anabas acandena 

. . 216 

testudinous 

162, 166, 169, 216 

Anelassorhynchus 

. . 261 

Anoplophiya 

19 

Anihiaa teatudineua 

. . 216 

Aoria affinis 

. . 180 

aor M 

. . 162, 164, 168, 178 

bleekeri 

. . 168 

cavasius 

162, 163, 164, 168, 179 

gulio . . 

162, 164, 168, 179 

leucophasis 

163, 164, 179, 180 

meriamensis 

. . 180 

puloher 

163, 164, 180 

Aoria (Maeronoides) dayi 162, 164, 168, 


180 

Aporosa roxburghii 

98 

Arihoc€iUrua (Oratua 

• • 122 


Asoaridata 

Page, 
.. 92 

Assamiidae 

.. 107 

Aulodrilus . . • • 

43 

kashi . . 

81, 83, 84 

pectinatus 

84 

remex 

..81,84 

trivandranus 

43 

Aulonogyrus obliquus . . 

246,248 

Aulophorus 

.. 36,43 

furcatus 

43 

miohaelseni 

43 

tonkinensis 

33, 39, 84 

Aurivilliola 

100, 136 

annamensis 

.. 137 

bispinifera 

137, 138 

hirsuta 

.. 137 

nigripalpis 

137, 138 

palpalis 

137 

t sbanica 

108, 137 

Ayyaria 

94 


B 


Badis 

badis 


162 


162, 163, 164, 166, 211, 212 
213 

Buchanani .. .. 211 

dario 162, 163, 164, 166, 212, 213 


Bagarius bagarius 
yamllii 
Bagrus Buchanani 
leucophasis 
Yarrelli 
Balitora 

Bricei . . 
bruoei 
Barbus 

Beavani 
burmanicus 
caudimarginatus 
ohagunio 
ohola . . 
conohoniuB 
dukai . . 
hexastichuB 
f myitkyinae 

nigrovittatuB 
oatesii. 


163, 164, 181 
.. 181 
.. 181 

179 

.. 181 
186, 187, 188, 190 
187 

164, 166, 187, 190 
169, 199 
.. 196 

164, 166, 201 
199 

162, 163, 166, 196, 196 
161, 162, 166, 168, 201 
. . 168 
. . 168 
162, 163, 166, 200 
162, 166, 168, 169, 
198, 199 

. . . . 168 

. . . . 199 

phutunio 161, 162, 163, 164, 165, 168, 

201, 202 

sarana . . . . 199 

sarana oaudimarginatus 162, 165, 168 
169, 199, 200 
sohanicus . • . • 168 

t sewelh 162, 166, 168, 169, 197, 198 
sopbore 161, 163, 166, 168, 202 
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Barbus spihphdUs 

.. 195 

stedmanensis 

.. 168 

stigma 

.. 202 

stoliozkanns 

.. 168 

tioto 

.. 168 

tor . • 

.. 168 

Barbus (Puntius) stigma 

.. 202 

Barilius auropurpureus 

.. 169 

guttatus 

163, 165, 205 

omatos 

.. 169 

rerio . . 

.. 206 

Ba$tia 

111, 159 

lineata 

.. 159 

Behne cancila 

.. 210 

Oraii . . 

.. 210 

Belonidae . . 

165, 210 

Bharania • • . . • 

.. 186 

Bhawania .. 

.. 186 

Bithynia . . 101, 

. 282, 283, 284 

fuohsiana 

.. 284 

t Bithynia (Alooiuma) expansilabris 274, 


276, 283, 284 

sistanioa 

.. 286 

Blastotroohus nutrix . . 

.. 302 

Bcmthainia 

.. 110 

Braohydanio 

Branoniodrilus menoni 

.. 161 

29 

Branchiura 

.. 226 

sowerbyi 

225, 226, 228 

Bufo melanosticuB 

78 

stomaticus 

79 

t Stuart i 

. . 78, 79 

Bulimus • . 

.. 283 

Bulinus 

.. 283 

Bollobunus 

.. Ill 

Bythooeras 

7 


C 


Galliohrous bimaculatus 

168 

pabda 


162, 163, 164, 177 

pabo . . 

162, 

164, 168, 177, 178 

vittatus 


.. 177 

X OarmichaoluB 


111, 157 

t manulatufi 


.. 157 

CaUa Buchanani 


.• 195 

oatla . . 


162, 165, 168, 195 

CeratobunelluB 


110, 160 

broTipes 


• . 160 

oalouttensis 


.. 160 

Geratobunoides 


.. 110 

OratobunuB 


111, 158 

annulatuB 


108» 158, 159 

brevipes 


.. 160 

bimaoulatuB 


• . 158 

^akuttensis 


.. 150 

ouprens 

^ . , 

.. 168 

gravely! 


158, 159 

pukher 

T-lnteu8 

• • 

• • 

» • 151 

158, 159 

vigilanB 

• • 

.. 158 

CervibunuB 

• m 

111, 154 

maculatuB 

• • 

.. 154 

t omatttB 

• • 

.. 154 




Pa^ 

Chaeteohelyne 

• • 

263 

Ohaetogaster orientaliB 

.. 19 

Ohanda bactUis 

k 

• . 211 

lata .. 

• 

.. 210 

ranga .. 

a 

210 

Chaudharia 

e 

169 

oaudata 


163, 166, 169, 214 

Chaudhuriidae 

• 

166, 214 

Chda laubuca 

• 

.. 208 

Bladeni 


163, 165, 209 

sladoni 


• . 209 

Chilopoda .. 


.. 263 

{Chopraia .. 


.. 188 

frupicola 

163 

164, 165, 188, 189 

Cirrhina latia 

• 

.. 168 

mrigala 

• 

163, 165, 194, 195 

rubripinnis 


194 

Clarias batrachvB 

161*, 

L62, 164, 168, 169, 



171 

magur 


171 

Clupea variegata 


.. 209 

Clupeidae •• 


165, 209 

Cobitidao . . 


165, 187, 191, 3! 1 

Ccbitis Berdmorei 


.. 191 

cincticauda 


.. 326 

guntea 


.. 191 

monocera 


.. 316 

pangia 


.. 191 

rubtdipinnis 


.. 316 

Boaturiginea 


.. 326 

semizonata 


316 

zonaltemans 


.. 319 

Cojus cohojius 


.. 216 

Coleoptera 


.. 253 

JCoonoora 


110, 145 

tbiceratopa 


145, 146 

Ooracias indioa 


90 

Cosymbotus platyuruB. • 

.. 79 

CrasBioippuB 


109, 135 

figuratuB 


.. 136 

nigerrimus 


135, 136 

quadrivittatus 


.. 136 

semigranoBUS 


136 

signatus 


.. 136 

BpeciosuB 


.. 136 

Orepidula . , 


11 

Ctenostomata 


.. 269 

Oyolostoma 


12 

Cyprinidae 


165, 192 

Cyprinus angra 


.. 194 

anjana 


.. 203 

boga . . 


.. 194 

coibaeu 


.. 192 

carpio intha 


168 

catla , . 


.. 195 

chagunio 


195, 196 

chda •• 


.. 201 

daniconius 


.. 203 

gonius 


.. 193 

kirhijongja 


.• 206 

laubuca 


.. 208 

mrigala 


194 

phutunio 


201 

rasbora 


H 203 

rerio • • 


.. 206 

roMta • . 


193 

sopkore 


• « 202 

Oyprinus (flarra) lamia 

192 






it 


Fagu 
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Diyopidae 

• • 

268 

D 


.Dryopidea 

e • 

.. 263 

Danio 

.. 161 




aequipiimatas 163« 164, 165, 169, 206, 


B 



206 




Uneatus 

206 

Bobinobunus 


.. 110 

Umolaius 

.. 206 

Rlixia , , 


.. 312 

rerio . . 

206,207 

Elmidae . . 


263, 266, 256 

Danio (Braohydanio) ohoprae 164, 165, 208 

Elmis 


266, 266 

rerio .. 163, 

164, 166, 206, 208 

Enchytraeidae 


44 

Datura fastuosa 

93 

Encbytraeus barkudensis 

44 

Dentobunus 

109, 128, 129 

Eretbistes .. 


.. 183 

acuariuB 

129, 130 

oonta .. 


162, 165, 168, 186 

bioorniger 

129, 130 

hara . . 


.. 186 

ohaetopus 

.. 129 

Esomus 


.. 202 

dentatus 

.. 129 

altus . . 


163, 166,202 

imperator 

129, 130 

E 90 X eancila 

* 

.. 210 

insignitus 

129, 130 

Eubrianax 


.. 266 

magnifiouB 

129, 130 

Euceratobunus 


111, 161 

quf^identatus 

129, 130 

pulober 


.. 161 

ramicornis 

.. 129 

Eudrilus eugeniae 


16 

Doro 

30, 36, 42 

Eugagrella 


110, 141 

austrina 

32, 34, 35, 36, 42 

fbarnesi 


141, 142 

limosa. . 

32, 33. 34, 42 

carli . . 


141, 143 

tnivoum 

40, 41, 42 

laticlavia 


.. 141 

f palmata . , 

39, 40, 42 

tpalnica 


141, 142, 143 

tpeciinata 

36, 37, 38, 42 

ridoscens 


141, 142 

zoylanica 30, 31] 

32, 33, 34, 41, 42 

stoUczkao 


141, 142 

Diaphanocephalus 

89 

Eumartbana 


.. 109 

Diohogaster affinis 

16 

Eutropiicbthys burmanic 

us . . 176 

bolaui 

16 

vaoba . . 162, 

164, 

168, 176, 176, 177 

malayana 

16 

Eutropiua taakree 


.. 178 

travancorensis 

16 

Euzaleptus 


111, 162 

Digoniostoma 

276, 282 

mmutuB 


.. 162 

pulcbollum 274, 

276, 276, 277, 282 

fmuticus 


152, 163 

Dineutus marginatus . « 

247, 248 

tpilosus 


.. 162 

orientalis 

.. 247 




spinosus 

247, 248 




^spinosus iiepalensis 

247, 248 


F 


su^pinosus 

.. 242 




Dineutus (Gyrinodineutus) unidenta- 

Ficus glomarata 


.. 100 

tus 

242, 246, 246, 248 

obtusa 


.. 100 

unideutatus curtulus . . 242 

FissureUa . . 


12 

Dineutus (Porrorbynchus) indioans 248 

Flabellum 


301, 302 

Dineutus (Protodineutus) indicus 242, 245 

aouloatum 


.. 309 


246, 248 

aibne . . 


.. 309 

Dinothrips sumatrensis 

.. 100 

alabastrum 


302, 306 

Doryiehthys 

.. 163 

amotbystinum 


.. 309 

eaudooarinatus 

.. 223 

angulare 


306, 308 

fdunckeri 

163, 166,222,223 

angustum 


.. 309 

retzii . . 

.. 223 

apertum 


306, 307 

Draco maeulatus 

79 

ayleni 


.. 309 

norvillii 

79 

bairdi 


.. 309 

Drawida . • 

16, 47, 228 

belcberi 


.. 309 

annandalei 

61 

oampanulatum 


.. 304 

barwelli 

16, 228 

oandeanum 


.. 309 

barwelU impertusa 

.. 16,47 

obunii 


.. 304 

foiroumpapillatus 

.. 16,60 

eonuis 


306 , 307 

ghatensis 

.. 16,48 

eraaeutn 


308,300 

longatria 

.. 228 

orenulatum 


.. 309 

nepalensis 

228, 229 

ouryatum 

• • 

302, 306 

peUuoida pallida .. 

16 

debile 

• • 

«. 300 

pelluoida typioa • • 

15, 48, 49 

deludens 

• • 

302,305 

ramnadana 

.. 61 

degans 

t e 

.. 300 

rosea .. 

.. 228 

elongatum 

« • 

• • 300 

Bohnnkari 

.. 16 

Bpoaoi*, 

• e 

.. 306 

travaaooxensis • . 

• • 16,49 

faponioum 

• • 

302 , 306 , 306«308 



Index. 


FlabeUum lacinatum 
laeyiasonlum 
lewiai .. 
mnltifore 
nobile 

patagoniohum 
payoninum 


305 
809 
809 
302,304 
.. 304 

.. 308 

302,303, 304,305 


pavoninum distinotum 303, 304, 305 
payoninum lamellulosum . . 305 

payoninum latum. . .. 303 

payoninum paripayoninum 303, 304 
profundum . . . . 309 

rubrum .. 302,304,308,309 


sphenisouB 

spinosum 

stabile 

stohedi 

Frankliniella sulphurea 
Fungia 


Gagrella 

acwariuB 

aenescens 

albifrons 

landamana 

annulatipes 

armillata 

arthrooentra 

atraia . . 

atrorubra 

aureolaia 

bicomigera 

binotata 

bipunctata 

bisoriata 

oeryina 

ceylonensia 

chaeiopua 

coriaoea 

oruciata 

crux .. 

oyanargentea 

denUUua 

distiota 

erebea. . 

feae . . 

feae humeralis 

flaya . . 

flayimaculata 

fragiUa 

fulya .. 

yayelyi 

hanaenii 

hifia . . 

bistrionioa 

iUtiaa . . 


impertxU^r-denkUa 
imperator-wiiapinoaa 
indoohmensis 
kUiclavia 
lepida 
leuoobunus 
luteofrontalia 
ma|;nifioa 
matnironi 


309 
.. 309 

.. 304 

308, 300 
93 

.. 302 


108, 109, 117 
.. 130 

118, 120 
.. 118 

119, 126 

118, 123 
118, 119, 121 

118, 122 
.. 116 
118, 122 
.. 118 
.. 130 

120, 122 

.. 139 

118, 121 
120, 122 
.. 136 

.. 129 

120, 121 
118, 121 
121, 139 
.. 117 

129 

118, 119, 120 
.. 120 
118, 119, 120 
.. 118 
120, 123 
120, 124 
.. 116 
120, 123 

119, 123 

.. 116 
.. 116 
117, 121 
.. 121 
.. 130 

.. 130 

.. 122 
119, 124 
.. 141 

118, 121 
119, 123 
119, 123 
117, 120 
• • 133 


CfagreUa maUmctaraua 
fmetallioa 
minax 
nigripalpia 
nobiliB 

nocticohr diaikia 
tpalnioa 
tparya 
patalungensis 
prasina 
quadriviUata 
ramicomia 
rufeacena 
rufoacwtum 
Boabra. . 
aenUgranoaa 
aignata 
airdidotda 
speoiosa 
spinulosa 
atcliczhae 
sulphurea 
triangularia 
unispinosa 
variana 
t viridula 
JGagrellenna 
fbipunotata 
Gagrellina .. 
Gagrellinae 
Gagrellula . . 
albilineata 
aurilimbata 
bimaoulata 
bipunotata 
crux . . 
melanotarsus 
rufosoutum 
fsaddlana 
unicolor 
yirescens 
vittata 
Gardinia . . 

Garra 

grayelyi 
lamta . . 
Geophilidae 
Gigantothrips elegans 
Glyphidrilus 
annandalei 
Glyptothorax 
fburmanicus 


Paga* 
.. 139 

118. 124 
.. 181 
118, 121 
118, 121 
.. 120 

118.125 
108,119,121 

120,122 

118.123 
. . 136 

. . 129 

. . 142 

.. 139 

119.123 
. . 136 
. . 136 
..131 

117.122 

119.122 
. . 142 

118.123 
. . 133 

120 , 122 
.. 116 
119,125 
110,144 
. . 144 

..110 
107, 108 
109, 138 
138, 139 
138, 139 
. . 138 

138,139 
138, 130 
138, 139 
138, 139 
138, 140 
138, 139 
138,139 
138, 139 

98 

187, 192 
. . 168 
164,166,192 
. . 263 

. . 100 
61 

. . 16, 73 
164, 183, 185 
.. 164,166,184,185, 


ftuberculatus . . 164, 165, 182, 183 
Gordiodrilus trayancorensis . . 16 

Gudusia yariegata . • 162, 163, 165, 209 

Qymnotua notopterua . . . . 209 

tGynaikothrips flayiantennatus . . 98 

fflayitibia . . . . 99 

heptapleuri . . . . 99 

interlooatus •• .. 100 

uzeli .. .. 100 

Gyraulus oonyexiusoulus 274, 275, 276, 297, 

298 

euphratious . . . . 298 

labiatus . . . . 298 

rotula 274, 275, 276, 296, 297, 298 
yelifer 274, 275, 276, 296, 297 

yelifer oiliata . . 274, 276, 297 
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Gyrinidae .. 

Gyrinus oeylonious 
oonvexiusoulus 
diatinotus 
huUoni 
natator 
nitidiilus 
Bmaragdinus 


H 


Habronema 

findioa 

longestriata 

seurati 

unilateralis 

Haplothrips oeylonicus 
Hara corUa 
filamentosa 
Harmanda 
aeneaoens 
albipunotata 
annulata 
instrncta 
lineata 
triseriata 

Harmanddla aenescena, 
albipunctata 
anniUala 
^Hehoa 

tbunigera 

Hdgia 

Helichus . . • 

lithophilus 
Holodrilus foetidus 
Hemidactylua plcUyurua 
Henia . . . 

Heteroraarthana 
Hippeutia . . 
ap. . . 

Hislopia lacastris 
Hologagrella 
reticulata 
Homaloptera 
Homalopteridao 
Hydrilla . . 

Hylobatea hoolock 
Hypophthalmua Taakree 
Hypsobia .. 

Hyaibunua 

fuacua 

Boaber 

vigilana 


1 


Padfe, 
241, 245, 247, 251 
.. 248 

241, 246, 248 
248 
241 
244 
241 
248 


92 
90 
92 
92 
92 
98 
186 
186 

111, 156 
156 
156 
156, 157 
156 
168 
156, 167 
166 
166 
167 

108, 111 
111 
186 
263, 266 
263 
16 
79 
263 
110 
276, 298 
274, 276, 298 
269, 281 
110, 146 
.. 146 

186, 187, 188 
166, 186 
19 
1 

.. 178 

8, 11, 12, 102 
110, 161 
161 

.. 161 
.. 168 


Kempina . . 
bioornigera 
ouprea 


Page. 
Ill, 151 

161. 152 

151. 152 


Labeo angra . . 163, 165, 194 

boga . . . . 163, 165, 194 

calbaau 162, 165, 168, 192, 193 

Duaaumieri , . . . 193 

fimhriaiua , . . . 193 

morala . . . . 194 

goniuB. . 162, 165, 168, 193 

pangusia . . . . 168 

rohita 162, 163, 165, 168, 193, 194 
Labrua badia . . 211, 213 

darhi .. .. .. 213 

dario . . . . . . 212 

Laguvia .. .. .. 183 

Laniatoroa . . . . 107 

Laubuca (Tjaubuca) laubuca 162, 165, 169, 

208, 209 

LepidocephalicUhya balgara . . 191 

berdmoroi 162, 163, 364, 166, 168, 

191 

guntea 162, 163, 166, 191 


irrorata 

Leuciacua Alfredianua 
aequipinnatua 
Belangeri 
Duvaucelii 
lineolatua 
stigma 
aulphureua 
Limnaoa . . 
acuminata 
acuminata patula 


♦ acuminata psoudohorao 


168 

203 
206 

204 
202, 203 

206 
202 
202 
296 
276, 295 
274, 276, 295 


t deoussatula 
horao . . 
luteola. . 
luteola australis 
luteola aiamonsis 
Limnaeidao 
Limnius 
Limnodrilus 
socialis 
sp. .. 

Linotenia maritima 
Lithothamnia 
Lophopodolla oarteri 
Lumbricidae 
Lyoastia 


274, 276, 
296, 296 
274, 276, 277, 296 
296, 296 
276, 296 
274, 276, 296 
.. 295 

274, 296 
.. 266 
226, 227, 228 
.. 228 
.. 227 

.. 266 
.. 303 

269, 271 
15 

264, 265, 267 


Indoplanorbis exustus 274, 275, 276, 297 
♦♦Tndnaf.nmidae . . 166, 169, 219, 220 
llndoatomua . • • • 220 

tparadoxuB 162, 166, 169, 170, 220, 221 

K 

89 

..87,89 
.. .. 89 

• • • • 89 


Kalioephalua 

ftogalenalB 

indloiui 

vUlodKyadna 


M 

Maorognathua armatua 
Macronea aor 
cawaius 
Day i . . 
gulio . . 
leucopJ^aaia 
pulcher 
Macronoidea 
Macropteronotiia Magwr 


213 

178 

179 

180 
179 

179 

180 
180 
171 



XU 


initx. 


Maindronia gracilis 
rubra .. 
Blalabaria .. 
t biproBtata 
paludioola 
Marphysa .. 
Marthana .. 

oomifer 

Marthanella 

farruginea 

Mastacembelidae 

Mastaoembelus 

armatus 

oaudiooellatus 

oatesii 

Mecistocephalus 
Megalophrys major 


Page, 
.. 183 

.. 135 

.. 15,73 
15, 73, 74 
73, 73 
264, 265 

109, 127 

.. 127 

110, 141 

.. 141 

166, 213 

. . 169 

162. 163, 166, 169, 213 
.. 169 

.. 169 

.. 267 

79 

15, *51, 230 

Megascolecinae . . 51, 230 

Megascolez . . 15, 62, 66, 71 

t aurioulata . • 15, 64, 66 

t avicula . . . . 15, 66 

ounephros . . . . 15 

insi^is .. .. 15 

konkanensis .. 15 

t kumiliensis , . • . 15, 70 

mauritii 63 

t peermadensifl . , . . 15, 68 

* polytheca uniquua . , 15, 71 

polytheoa zonatus . . 72 

pumilio • . . . 15 

ratus . . . . . . 15, 68 

sylvioola . . . . 71* 

sylvicola marianae . . 71 

travanoorensis . , 15, 16, 64 

travancorensis ghatonsis . . 64 

* travancorensis proboscidea 15, 62, 

63 

trivandranus • . . . 15, 68 

vilpattiensis . • . , 71 

will^ . . . . 66 

zygoohaetus . . . . 66 

Megasoolides . . . . 15, 54 

t ohengannures • . 15, 54, 55 

pilatus . , . . 56 

Megathripinae .. .. 100 

Melania . . . . . . 7, 101 

scabra , . , . 287 

tuberculata . . . . 287 

Melania (Plotia) acabra . . 287 

Melaniidae . . 7, 274, 286 

Melanoides 
scabra. . 
tuberoulatus 
Melanopa .. 
atrata 
t diluta 
fragilis 
hansenii 
hirta .. 
matherania 
plebeja 
soabra. . 
transversalis 
tristia 
nnioolor 
varians 
ynennanensis 


101, 102, 103, 104, 286, 287 
274, 275, 276, 287 
274, 275, 276, 287 
109, 114 
115, 116 
115, 116 
114, 116 
.. 115 

114, 116 

.. 115 

.. 115 

.. 115 

114, 117 
115, 116 

115, 117 

.. 115 

115, 116 


t Melanopnla 

Meta^t(^^u8 

Metagagrella 

biseriata 

nigra •• 
pustnlata 
silvestrii 
Bordidata 
Metamarthana 
Metaverpulns 
hirsutoB 
Metazaleptus 

hirsatoB 

Microrasbora 

erythromioron 
rubesoena 
X MixophiluB 
t indiouB 
Mola Athinaonii 
Moniligaster 
deshayesi 
perrieri 

MonUigastridae 
t MonUothrips 
t kempi 

Monopterus albuB 
javanensis 
Mureana alba 
Mya 

Myriapoda 
Mysorolla .. 


263, 


162, 


109,130 
.. 130 

.. 109 

109, 181 
131, 132 
.. 131 

131, 132 
131 
131, 132 
.. 131 

.. 110 
111, 155 
.. 155 

111, 155 
.. 155 

.. 169 

.. 169 

.. 169 

.. 263 

264, 265, 266, 267 
.. 195 

44 

15, 16, 44, 46 
15 

15, 44, 228 
.. 93 

94 

163, 164, 168, 171 
.. 171 

.. 171 

.. 104 

.. 263 

101, 102, 103, 104 


Naididae . • » • 

Naidium . . 
breviseta 
t menoni 
trivandranum 

Nais 

communis punjabensis 
pectinata 

pectinata inequalis 
Nan^dae * • 


15, 19, 29 
.. 21,29 
21, 23, 24 
21, 23, 24 
27 

. . 19, 38 
21 

.. 19,20 
. . 20 , 21 
165, 211 

. •• 7 

Nemacheilus cincHcatida . . 326 

NemachUus 161, 311, 312, 313, 314, 315, 

316, 317 

t acutioephalus 312, 315, 328, 330 
blythii . . 314, 327 

botia . . 314, 315, 316, 318, 319 

brevis . . 312, 314, 315, 319, 320 

brunneanus 314, 316, 324, 325, 333, 

334 

omcticauda 312, 314, 315, 326, 327, 

328 


ovezardi 
guttatuB 
kesflleri 
multifasoiatus 
t paucifasciatus 
pavonaoeouB 
pegaensis 
t race 
t rivulioola 
rubidipiimu 


.. 312 

.. 312 
.. 313 

.. 314 

315, 330, 331, 332 
.. .. 316 
314, 315, 320, 321 
312, 314, 316, 332, 333 
314, 315, 324, 325, 334 
314, 315, 316, 317 



Index. 


xm 


Kemaohihii rnpioola 
sawma 
umizonaJta 
t shanensiB 
Bikmaiensis 
Bubfusous 
zonaltemanB 
Neogamlla 
t bameBi 
tNil^ia 
fgravelyi 
Notopteridae 
NiAopUma Kapirat 
notoptenis 


Page, 
.. 314 

314, 326, 327, 328 
316, 317, 318 
314, 316, 322, 323 
. 314, 316, 324 

327 

! 314, 3i6, 31^ 

no, 143 
. . 143 

no, 146 
. . 147 

166, 209 
. . . 209 

162, 163, 166, 169, 
209, 210 
. 16, 66, 66, 230 

232 


16, 

16. 


NotoBoolex. . 
birmanioTifi 

f t ohoprai 226, 230, 

avelyi 
minimua 
oneili .. 

t peermadensis . . 
ponmudianus • • 

Btewarti 
BtriatuB 
tenmalai 

* tenmalai gbatensia 
tenmalai karakulamenais 
t travancorenaia . . 

Nuria aUa . . 
danrka 
danrka aUa 


231, 232 
69 

60,61 
232 
68,69 
16 
232 
232 
16, 67 
16,66 
67 
16, 69 
202 
202 
202 


Oooipitodontiia 
Oonerodrilinae 
Ocnerodrilua 
oooidentalia 
OctoohaetuB aitkeni 
pittnyi 
Oligoohaeta 
Olyra 

Oncobunua galeatua 
Oncopodid^ 
Ophioephalidae 
Opbioephalua gaohua 

harobnrt-butleri 
maruliua 
punotatuB 
Biamenaia 
Btriatua 162, 

Opkiocephdlua gachua 
lata ,, 
marginatua 
maruliua 
punctatua 
atriaiua 
wrakl .. 

Opaariua guUatua 
CneotoolmnB 
aeneipennia 
andamaiianim 
andMnanictiB 
•iigiiBtioinotuB 
aanandalei 
apioalia 


89 

.. 72 

72 

. . 16, 72 
16 
16 

13, 63, 226 
.. 172 

.. 112 
.. 107 

166, 214 
162, 163, 164, 166, 
169, 216 
. . 169 

162, 163, 166, 169, 214 

162, 166, 169, 216 

.. 169 

163, 166, 169, 214 

.. 216 
.. 216 
.. 216 
.. 214 

.. 216 
214, 216 
.. 214 

.. 206 
244, 247 
.. 248 

248 
.. 248 

.. 248 

.. 248 

.. 248 


Page. 

OxeotoobiluB birmanioius 248, 261, ^2 
cameroni .. .. 248 

oardiophoruB . . . . 248 

oardiophoTUB pegnenaia . • 248 

oardoni . . . . 248 

caatetsi .. .. 248 

oavemioola . . . . 248 

oeylonioiiB .. .. 248 

choprai . . . . 248 

ooimbatorenaia .. .. 248 

oordatua . . . . 248 

ooronatua . . . . 248 

oorpulentuB .. .. 248 

oribratellns . . . . 248 

cribratellna metalleaoena . . 248 

ouneatua . . . . 249 

oylindricua . . 243, 249 

deagodinai .. .. 249 

deagodinai aaaamenaia . . 249 

dilatatua .. .. 249 

diaoifer . . 246, 246, 249 

fairmairei . . . . 249 

fignratna . . . . 249 

fletoheri 243, 244, 246, 249 

fratemua . . . . 249 

gangeticuB . . . . 249 

gravelyi . . , , 244 

haemorrhoua 242, 244, 246, 249 

indicua . . 246, 249 

intermediua . . . . 249 

kempi . . . . 249 

limbatua . . 243, 244, 246, 249 

lucidua . . . . 249 

marginipennia . . . . 249 

marginipennia anguatilimboB • . 240 

metaUioua •• .. 249 

murinua . . . . 249 

neglectua . . , . 249 

oblonginaoulua .. .. 249 

oblongiuaculua feai . . 249 

oblongiuaculua parkeri . . 249 

productua . . 246, 246, 247, 249 

punctilabria . . . . 249 

punctulatua . . . . 249 

ritaemai .. 243, 246, 249 

rivnlaria . . . . 249 

aoalaria parvulua • . . . 249 

aemivestituB . . 246, 249 

faimilia . . 249, 261 

Bp. . . . . . . 246 

ap. diat. . . 248, 249 

apiniger . . . . 262 

BublineatuB . . 249, 261 

Bulcipennia . . . . 249 

tomentoauB , . . . 249 

triangul^er . . . . 249 

villosovittatua . • • , 249 

tvolubUiB . , 249, 262 

wehnokei * , • . 249 

Oalechrama Alfrediana , . 203 

Belangeri .. •. 204 

cotia . . . . 203 

Feae . . . • . . 206 


tPalniella .. 

fyirididoTBata 


100, 128 
128 



Index. 


Pag^ 

Falpatores •• .. 107 

Paludestrina - . 8, 11, 12, 102, 103 

Paludomufl 7, 8, 11, 12, 101, 102, 103, 104, 
273, 275, 277, 286, 287, 288, 290, 293 
andersoniana peguenHs nana 292, 293 
tcrassioailosa 274, 276, 288, 289, 291, 

292 

fkamaingia .. 274, 276, 290 

nana . . . . 290, 292, 293 

tparvula . . 293, 294 

regulata 274, 276, 276, 277, 288, 293, i 

294 


sulcata minor 
tansohaurioa 
Pandanus . . 
Paradentobunus 

aurcomaoulatus . . 
ParafossaruluB . . 1 

tsuloatus 
Paragagrella 
Paragyrinus arrowi 
JParasphaerichthys 

tooellatuB . . 1 

Pectinibranchiata 
PelitnuB , . 

Perea scandena 
Percidae . • 

Perichaeta campanulata 
Perilampua aeguipinnaiua 
guttaius • • 

lauhuca 
atriaiua 

Perionyx exoavatus 
Phalangiidae 
Phalangiinae 
Phalangodidae 
Pheretima . . 

^andersoni choprai 
anomala 


*anomala centralis 225, 226, 234, 235, 

237 


anomala insolita 
bicincta 
elongate 
houUeti 
insolita 
lignicola 
peguana 
planata 
speiseri 
taprobanae 
travanoorensis 
trivandranus 
Phloeothripidae 
Phloeothripinae 
Phylactolaemata 
Pila 

theobaldi 
Pimelodua aor 
bagaritia 
cavaaiua 
conta *. 
gulio . • 
hhongta 
Vaoha 

Planorbidae 
Planofbia rotula 


274, 276, 


. 236 

15 

. 237 

. 237 

225, 236 
. 238 

. 238 

. 238 

. 236 

. 15, 72 

16 
16 
98 
98 

. 270 

. 282 
276, 282 
. 178 

. 181 
• 179 

. 186 
. 179 

. 186 
. 176 

274, 296 
. 297 

, 297 


Page. 

Planofhia velifer eiluUa . . • . 1^7 

Planorbis (Gyranlus) liratus . • 298 

Planorbis (Nautilina) rotula • . 297 

Platycara nasuta .. .. 187 

Plumatella (Afrindella) tanganyikae 260, 

270 

Plutellns . . • • . . 16, 61 

timidus . . . . 16, 63 

tvariabilis .. 15,61,62 

Pogonocharax . . . • 202 

Polychaeta • • • . 10 


.. 294 

7, 8, 10 
97 

110, 141 
.. 141 

275, 282, 285, 286 
274, 276, 286 
.. 110 
248 

164, 216, 217 
163, 166,217, 218 
273, 274 
.. 107 

.. 216 
166, 210 
.. 237 

j . . 205 

.. 208 
.. m 
.. 206 
.. 238 

.. 107 

108, 169 
.. 107 

72, 232 
232, 234 
226, 234, 236 


Polyzoa 

Pontodrilus 

bermudensis 

Pristina 

aequiseta 

longiseta typica . . 
proboscidea paraguayensis 
Prodentobunus 
JProjeotothrips 
tpruthi 
Protocooous 
Psephenidae 

Psephenoides . . 253, 2i 

gahani 
Psephenus 
lecontei 

Paeudeutropiua Itmgimanua 

taakree . . 16 

Pterooera . . 

Pulmonata.. 

Puntiua modeatua 
atigma 


. . 16, 63 
15, 61, 62 
.. 202 
10 
269 
63 

16, 44, 63 
.. 24, 29 
26 

.. 24 

yensis . . 26 

.. 109 

96 
96 
72 

.. 263 

253, 264, 266, 256 
263, 256 
254, 266 
.. 267 

la • • 178 

163, 164, 178 
12 

273, 274 
202 

.. 202 


Eana afghana • . . • 78 

alticola . • . . 78 

cyanopblyotis .. .. 77 

hascheana . . . • 77, 78 

IcUopalmata .. .. 78 

limborgi . . 11, IS 

limnocharis .. •• 77 

livida .. .. 78 

macrognathuB , . . . 77 

Eaabora Buchanani . . • . 203 

dandia . . • . 203 

daniconius 161, 162, 163, 164, 166, 

169 

rasbora 161, 164, 166, 160, 203 
Rhizotrochus . . . . 302 

Rissoidae . . . . 274, 282 

Rohita goniua . . . . 193 

Rohtee . . . . . . 204 

alfrediana 162, 166, 169, 203, 204, 

206 

belangeri . . 162, 166, 169, 204 

cotio Alfrediana . . . . 203 

feae 161, 163, 166, 169, 204, 206 


Saocobranohiis fossilis 161, 162, 164, 168 

174, 175 

aingio . , • , . • 174 

Sarasinia •• •• 110 



Inim, 


XT 


Sataria 

Paga^ 
109, 112 

tooronata 

.. 113 

maoulata 

112, 113 

nnioolor 

.. 113 

Sawbwa reaplendens . . 

168, 169 

Sootomenia 

109, 127 

oetrata 

.. 127 

Seraentina oalatbuB . . i 
Sebnotbrips rubrooinotuB 

574, 276, 276, 298 

98 

SiluricWiya Berdmorei 

17 

Siluridae . . 

164, 171 

Silurua attu 

.. 176 

batraehua 

.. 171 

ooobinobinensis 161, 

163, 164, 168, 

fosailis 

171, 172 
.. 174 

pahda • • • . 

.. 177 

pabo . . 

.. 177 

aiin^io . . 

.. 174 

Slavina appendioulata 

30 

Smiliogaater Bdangeri . . 

.. 204 

Soleniohthyes 

169, 219 

Solenostomidae 

219, 220 

Spbaeiiohthys 

164, 217 

Spirurata . . 

92 

Spongilla cartori 

19 

{Stephenfionia 

.. 27,29 

trivandrana 

.. 27,28 

Strandia . . 

109, 132 

fatra , . 

132, 134 

faurantiaca 

108, 132, 133 

bicolor 

132, 136 

biseriata 

132, 136 

oeylonensis 

132, 136 

graoilis 

132, 133 

tkanaria 

132, 134 

maindroni 

132, 133 

rubra 

132, 136 

similis 

132, 133 

triangularis 

132, 133 

Streptopharagus 

.. 1,3 

armatus 

.. 2,3 

baylisi 

3 

intermedins 

3 

tmagnus 

1, 2, 3, 4 

numidious 

3 

pigmentatus 

.. 3,4 

sudanensiB 

3 

Strongylata*' 

92 

Suooinea dauoina 

.. 299 

godivariana 

.. 299 

gravelyi 

276, 299 

gravelyi deocanensis 

274, 276, 299 

Suooineidae 

274, 299 

Syleus 

109, 111, 114 

niger • • 

.. 114 

Symbranobidae 

164, 170 

Syngagrella 

.. 110 

Syngnatbidae 

166, 219, 220, 222 

Systenooentrus 

109, 112 

galeatuB 

.. 112 

quinquedentatoB .. 

.. 112 

SyaUmua aophore 

202 


Page. 

l^Mnloth^ lefroyi .. 96 

longuityluB • . • . 96 

Terebrantia . . . . 93 

Tetraoeratobunus .. 110,161 

lineatuB • . • . 161 

Tetraodon outontia 162, 163, 166, 169, 223 
Tetraodontidae . . 166, 223 

Tetrodon evicutia . . . . 223 

Thalaasema . . 269, 261 

tbombayenBiB . . 269, 261 

branohiorhynohus. . .. 261 

formosulum .. .. 261 

fomuloBum . . . . 261 

gangetica . . . . 261 

homelli . . . . 261 

miororhynohus . . . . 261 

sabinum . . . . 261 

Tbripinae .. .. .. 93 

Thrips florum . . . . 98 

pallidulus . . . . 98 

fsetosus . . . . 97 

Thysanoptera . . . . 93 

Tiara (Plotia) acahra . . . . 287 

Tiaridae .. .. 7, 274, 286 

Triohoohaeta hesperidum . . 63 

Triohogaster fasoiatus 162, 163, 166, 169, 

216 

Trichopodus colisa . . . . 216 

Troohospongilla latouchiana . . 269 

Tubifioidae . . 43, 226 

Tubolifera . . . . 98 

Turritella .. .. .. 12 


U 

Unibranchapertura Cuchia 


170 


Verpulus .. •• 110,160 

marginatus . . . . 160 

spumatus . . . . 160 

Fmpara bengaknsia . . . . 278 

BumatrensiB .. .. 281 

Viviparidae . . 274, 277 

ViTiparuB .. .. .. 277 

Dengalensis 274, 276, 276, 278, 280 

281 

bengalensiB doliariB 274, 276, 278 
orassa . . . . 282 

tindawgyienais 269, 274, 276, 277, 279, 

281 


W 


WaUi 


10 attu 


WoodwardieJla 

babli . • • • 

tkayankulamensiB 


161, 164, 168, 176 
.. 176 

16,63 
.. 64 

16, 63, 67 


Taeniothrips 

davidmus 


T 


, # 


96, 96, 97 
96 


X 

Xeoentodon oanoila 


162, 163, 166,210 



Iniex. 


xvi 


Plage. 

Z 

.. 111,153 

.. 168 

110.147 

147.148 
. . 148 
147, 140 
147, 148 
.. 161 


Zahphu hirsaiua 


Page. 
.. 165 

findioua 

• • 

147, 140 

mintUus 


.. 162 

epino&ue 

• « 

.. 148 

tplendens 

• 8 

148, 149 

tttboppreuB 

• • 

148, 140 

BulphureuB 

• • 

108, 148 

thoreUii 

• 8 

147, 148 

unioolor 

8 • 

148, 140 

viridis 

• • 

148, 160 

Zam^it muooBTiB 

8 • 

87 


% Zeleptanus 
tgravelyi 
Zaleptna . . 
biBeriatus 
oaeraleuB 
oinotus 
festiTUB 
fuacue 
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